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THE PAST AND PRESENT ASPECTS OF GEOLOGY. 

By the Editob. 

nnHE publication of the First Number of a new Journal of Geo- 
-^ logy seems a fit opportunity for noticing the present aspects of 
the Science, as compared with those it presented during the few 
pr'mclpal epochs into which the short term of its existence may be 
divided ; and also for contrasting the ideas that during each of those 
epochs guided the course of geological investigation, forming for the 
time, 80 to speak, the rudder of geological thought. 

A retrospect of this sort, forming a kind of map of the country in 
which we are about to travel, will naturally lead us to consider that 
undercurrent of ideas which forms the philosophy of the Geology of 
the present day ; and thus to sketch out, though perhaps somewhat 
indefinitely, the functions which this Journal may be expected to 
perform, and the present benefit to the Science which may result 
from its publication. 

First attempts at the formation of a science have generally, per- 
haps always, consisted of sweeping hypotheses, meant to account for 
well-known, but not understood phenomena ; and in Geology, even 
excluding the Cosmogonies, we all know that * Theories of the 
Earth ' were for a long time all that could be shown in proof that 
the mind of man had endeavoured to penetrate the mystery of the 
origin and formation of the planet on which he lived. Every one is 
familiar, also, with the proximate cause of these * theories;' namely, 
thenecessity of accounting for the occurrence of sea-shells at various 
^e^els above the sea ; and undoubtedly the first step towards the 
formation of the Science of Geology was to establish the organic 
mature of such things. This having been admitted, the next great 
advance was made by Playfair and Von Buch, proving that the sur- 
face of the earth was subject to alterations of level. These two facts 
having been established, the evolution from them of the Idea of 
^^ological Change became easy ; although the popular and general 
*^^lief that all the known phenomena had been produced by a uni- 
^prsal deluge, long proved an obstacle to further progress. The last 
^iifieulty having at length been removed, chiefly through many 
'^ssils having been shown to belong to extinct species, the Idea of 
Vol. I. — no. I. B 



2 The Past and Present Aspects of Geology, 

Geological Time became at last familiar to the minds of Geologii 
By means of these two ideas combined, men were able to disc 
the local succession of strata. We thus arrive at the first epocl 
Systematic Geology — the beginning of the period of Werner 
William Smith. At that time the characters considered distind 
of strata were niineralogical and stratigraphical, as the terms gi 
wack6, floetz-rocks, &c., indicate : organic remains being regarde- 
subsidiary, or more or less accidental, and usually called ' Extrane 
Fossils,' a term th^t now has a widely different meaning, and 
which William Smith was even then giving a new aspect,. by sho^s 
the essential value to Geology of the objects included under it. 

The close of this period was characterized in a far different man 
having been fruitful in controversy respecting the Wernerian 
Huttonian hypotheses, as well as in philosophical discoveries 
opinions, some of which have immortalized the name of the Fai 
of English Geology (William Smith) ; while others have inve; 
that of De Luc with a light that will not be extinguished. 

Thus we may close the first era in the History of Geology — 1 
in duration, and divided into a few great periods, in each of wl 
the followers of our Science were occupied in discussing and e 
blishing, one by one, some three or four propositions, which togel 
now form the basis of our present knowledge. We have seen 1 
the first great fact which was established — the organic natun 
fossils — led immediately to the acceptance of the idea of Geolog 
Change ; this was succeeded by the rejection of the diluvial dog 
a conclusion which gave birth to the notion of Geological T\ 
The latter step was quickly followed by the detection of the 1 
sequence of phenomena in different districts; and this, aided 
Williana Smith's discovery, that strata could he identified hy org^ 
remains, led to the formation of a Systematic Geology, which, h 
ever, was at the time thrown into the background by the fi. 
controversy between the Wernerians and the Huttonians ; but 
Idea of Contemporaneity involved in that discovery survived 
gloom, and shone forth all the brighter for its temporary obscuri 

We now come to a different stage in the History of Geol 
which may be termed the Descriptive Period, and which was i: 
gurated by the formation of the Geological Society, and in< 
chiefly caused by it. This stage is nearly coincident with the p€ 
over which the publication of the First Series of the Transactioi 
that Society extended ; and is characterized by the absence o 
attempts at theorizing, the necessary reaction consequent on the 
valence of hypothesis in the period that went immediately befor 

Xhis was succeeded by the Second Classificatory Stage, coinci 
in duration, roughly, with that over which the publication of 
Second Series of the Transactions of the Geological Society ext 
and which differs from the former Classificatory Stage chiefly ir 
fact that, while that was Mineralogical in character, this 
Palaeontological, or occupied with Fossils. But in this perio< 
have also a revival of Theory, for, as Dr. Whewell has remai 
* conjectures and reasonings respecting the causes of the phenoi 
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force themselves upon us at every step, aud even influence our 
classification and nomenclature.' The particular theory, of a general 
nature, which then occupied the minds of Geologists was that of tho 
Uniformity of Geological Causes, commonly called the * Doctrine of 
Uniformity ;' and, although there must have been a beginning when 
the causes in operation were different in degree (if not in kind) from 
those now in action, yet we may consider the doctrine to be probably 
true for that portion of time represented by the stratified and meta- 
morphic rocks (being, indeed, all with which Geology has properly 
to deal) ; thus we may legitimately add the Idea of Uniformity (which 
ve owe to Hutton and Sir Charles Lyell) to those other ideas to 
which we have already alluded. 

We now come to the present epoch in the History of the Science. 
It will be seen that during the first stages of that history Geologists 
had mainly but one or two great objects in view; but in what we 
have termed the Second Classificatory Stage, although we have cited 
but one great event as characteristic of the period, yet at the same 
time many men occupied themselves in ascertaining the causes of 
local phenomena. Such theories as they put forth are perfectly 
legitimate ; and such theorists have increased in number and impor- 
tance during the present period. Nevertheless our Science is 
eclectic,, and has been so since the formation of the Geological 
Society. One of the greatest benefits to the Science produced by 
that event was, indeed, the impression of this eclectic character upon 
legitimate geological investigation. Prior to the formation of that 
body every hypothesis, however crude and wild, was considered 
legitimate, because there was no code of philosophical laws by which 
it could be tried ; but the uncompromising exclusion of hypothetical 
inemoirs from the publications and meetings of the Society was the 
means of causing a broad sharp line of demarcation to be drawn 
between the legitimate and the un philosophical. 

The establishment of the Idea of Uniformity wrought, however, 
another change, as it enlarged the field of geological research. 
Through it theories were considered legitimate that did not require 
<>ther causes than those seen now in action ; but there has long been 
a tendency to encroach even upon this widened boundary. This is 
only what could have been predicted ; for, in proportion as our 
knowledge increases, so does our ability to theorize. It is now 
lightly considered legitimate to call in the agency of forces which, 
though not seen in operation in nature, may be evoked in the labora- 
f<>Py; and we thus seem to be in a fair way of obtaining an insight 
into the causes of some of the most obscure physical phenomena. 

These attempts to enlarge the legitimate field of geological investi- 
gation may, therefore, be considered to have been attended with 
results beneficial to the Science ; and instead of the single line of 
research of a century ago, we have now a perfect labyrinth, each 
path being an avenue of thought paved with its fundamental ideas,« 
and supported and lined by the facts that have been accumulated by 
Geo] ogists during the last fifty years. 

The present epoch in the history of Geology may also be said to be 

B 2 



4 The Past and Present Aspects of Geology. 

characterized to some extent by scepticism as to the exact truth of 
at least one of the fundamental principles to which we have alluded, 
namely, the contemporaneity of strata which contain the same or 
similar fossils, and which are geographically far apart. The late 
Professor Edward Forbes was the first to cast doubt on the general 
belief, and his opinions have been recently reiterated in a more or less 
modified form by several other geologists. Moreover there is a 
general tone of wholesome scepticism respecting other matters, 
noticeable in recent geological works ; especially as regards the sim- 
plicity of several phenomena, which are thus apparently being shown 
to be much more complex than has been supposed, whilst some few 
others are being proved to be more simple. 

Sufficient illustration of this scepticism will be found in the recent 
discussions respecting the origin of granite ; the mode of formation 
of river- valleys ; the excavation of lake-basins ; the doctrine of 
* homotaxis ;' and the origin of species. 

Discussions on Geological questions have been perhaps at no time 
so rife as at present, if we except the period when the various 
Theories of the Earth and the rival hypotheses of Werner and Hut ton 
attracted universal attention. Thus our Journal makes its appearance 
at an opportune moment, when matters of vital importance to Geo- 
logy are occupying the attention of our most able philosophers ; when 
the links which connect our science to archaeology, chemistry, and 
biology are being every day strengthened ; and especially when the 
border-land (hitherto considered a desert) between the two sciences 
of ancient history— geology and archaeology— is being traversed more 
and more frequently by the geologist and the antiquary, and is being 
cultivated and cleared by them, each on his own side, until finally 
there will be none but a conventional line of separation between the 
two great chapters in the history of the world and its inhabitants. 

This Journal being exclusively, though broadly, Geological, our 
readers may reasonably expect that in its pages will be found good and 
reliable information upon most current topics relating to the Science, 
together with original memoirs, such as it contains in this its first 
number. Guided by the principles already alluded to in distinguish- 
ing loose speculations from true theory, we shall endeavour to select 
such memoirs as contain the results of enquiries into geological 
truths, facts, or theories ; and such as exemplify the processes by 
which such enquiries have been carried out. In this manner, by 
taking a broad and firm grasp of all Geology, and excluding cos- 
mogony, we hope to make our Journal perform the function we have 
described ; and by getting the best work from the best men, w» 
expect to ensure for it that measure of success which, as the onH 
public Journal of Geology in Great Britain, it ought to obtairr 
Finally, by favouring no one school or theory more than anothe" 
criticizing fearlessly and uncompromisingly where it appears nece= 
sary, though laudatory where it is desirable, we hope to establish f^ 
the Geological Magazine that independent character which w^ 
alone cause it to be regarded as an impartial tribunal, whose verd_ 
will command respect by reason of its justice 



I. On some Points in Ancient Physical Geography, illus- 
trated BY Fossils from a Pebble - Bed at Budleigh • 
Salterton, Devonshire. 

By J. W. Salter, F.G.S., A.L.S. 

X^TROD UCTION.— The contents of a Geological Journal 
form as miscellaneous a series as can well be imagined. In 
Its pages all kinds of subjects meet the eye together : the ana- 
lysis of an obscure mineral on one page ; the correction of a 
stratigraphical error on another: here is a fresh reading of an old 
text; and there an uninviting catalogue with synonyms. Oc- 
casionally the Journal looks like the note-book of a naturalist ; 
and the affinities of a genus, the migrations of species, and the 
' theory of descent with modification/ are discussed with zealous 
care : and then, again, we get back to the old times and old 
subjects of geological thought ; and Werner and Berzelius, and 
their followers, have it for a season all their own way. There is 
iiothing to complain of in all this : it is just what it ought to 
be; for it shows how wide our subjecl>-matter is. *The earth and 
all that is therein ' — that is surely wide enough ; nor will pen, 
pencil, or graver, till the end of time, have done with it. It 
IS not one of the least of the charms of our comprehensive 
science, that every one may add something to its stores. A 
sea-side walk, with a hammer in the pocket, may discover a 
^ew world by accident ; for, as Darwin, Lyell, and Ramsay have 
^Id us, the unrepresented past times have been^ar greater than 
those of which we have a geological record, and fragments of 
the missing pages may turn up at any time. 

It is hard to realize this, no doubt. If formations seem to 
be continuous, and are perfectly parallel to one another, it is 
hard to have to question every conclusion as it arises, and 
^uch more easy to say, * there is a complete passage from 
stratum to stratum here.' Yet every now and then we alight 
^pon new geological kingdoms ; and still oftener on new pro- 
vinces of old and well-established ones. An obscure, but novel, 
group of organic remains comes to Ught in some well-worked 
district, for which we have as yet no fixed geological place. 
Then the bed containing it is found to have a more extended 
range ; it begins to be recognized by a local name ; and, after 
>indergoing the usual ordeal of doubt and disbelief attached to 
a* new-comer, and being variously assigned as a local variation 
of some better-known stratum, it settles at length into its 
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rightful position, and secures its hold of the public. Anc 
when this is done, we find it is no stranger after all, — tha 
some twenty or thirty feet of shales, for instance, packed in witl 
the base of our Lias, are really the representative of some grea 
Alpine Limestones, which range from the Tyrol to the source; 

• of the Ganges^ and which are only not as important as th( 
Dudley Limestone because they have been as yet less studiec 
and described. The Mstory of the Lower Lias and Uppei 
New Red Sandstone for the last fifteen or twenty years ma] 
well make us believe, that, * when the geology of a country ii 
done, that is the time to begin it.' The ' Quebec group' in Nortl 
America is another example of the same kind. 

And so, as we do not know the real value of any new fact 
we gladly welcome all ; and, while we look with respect on com- 
plete monographs, systems of mountain-structure, and theoriei 
of internal heat, we feel no misgiving about small additions U 
our accepted data : they are always welcome, like the faces o1 
fresh children at a feast ; ^ the more the merrier.' 

Pebble-bed in the New Red Sandstone at Budleigh Salterton . 
the Derivation of the Pebbles from Silurian Strata^ and thi 
Geographical Conditions under which the Pebble-bed was formed. 
— For half a century and more the roadways in the South oj 
Devon have been mended largely from the hard round pebbles 
of the shore under Budleigh Salterton, and from the conglo- 
merate seen there in the cliff. A bed, one hundred feet thick, oi 
quartzose pebbles, was not a thing to be neglected in a country 
of slate and marl, of watery atmosphere, and deep miry ways. 
Exeter has found these pebbles admirably suited to her wants ; 
and the men who break them have learned the value of the 

* cockles' and * butterflies ' within. It is only lately, however, 
that the contents have been critically examined; Mr. W. 
Vicary, of Exeter, leading the way, in a memoir, about to be 
published by the Geological Society, descriptive of the range 
and extent of the pebble-bed. Some thirty species of fossUs 
have been already detected ; all of them, without exception, 
being new to British geology. 

I need not go into details, which will be given by Mr. Vicary 
and myself in the forthcoming No. of the Geological Journal : 
but I would call attention to the fact, that here, in a limited 
range of country, a single bed, not hitherto explored, has beer 
found to contain a wholly new group of fossils — a fauna nev 
to Britain, and of which we only find the parallel by crossing 
to the shores of France. It may be the Caradoc Sandston 
under a new aspect ; it may possibly represent an upper poir" 
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tion of the Llandeilo Flags; or la^Iy, tboo^h not quite aa 
likely, it may be of the age of our Lower LlanAjvery rock^, 
— a formation of which, by the bye, we know very little indeed 
as yet. Between these limits (Llandeilo and Llandovery l>eds u 
the new formation must be placed ; but for the present we can 
get no nearer to its actual horizcA. 

There is little doubt, that, while our Lower Silurian nxrks 
(Llandeilo and Caradoc) were being deposited in the British 
area, a broad barrier separated their sea from that in which 
the contemporaneous French formations were accumulated, 
as Mr. Godwin- Austen has already shewn.* We know this, 
not only by the character of the rocks themselves, which 
indicate, on one side of this old barrier at least, that shingle- 
banks and sand-banks were accumulated, as along a cr^ast- 
line; but the fossils alone would tell the same tale. There 
are abundant Lingul^B, shells which now only live in shallow 
seas ; and numerous Bivalves, allied to the Horse-mussel, which 
resemble most those found a little way below tide-^narks ; and 
great vertical burrows of TTorms in the sandy beds sf)eak 
plainly of sandy shores, and not of deep water. 

All this might have been, and would be, compatible with the 
existence of scattered islets in the neighbourhood, while the 
seas might have been of continuous extent. The fact, how- 
ever, that a wholly distinct fauna occupied the French area, 
while that of Wales and the Border Counties was filled with 
our own British types, is clearly not to be so explained. The 
dark earthy slates of Normandy are just like the dark slates 
of Wales ; and, on ccnnparing the fossil contents of the two 
regions, we find kindred species in both : but the Trilobites 
and Shells which crowd the famous slate-quarries of Angers 
are only similar to those of Llandeilo and Builth ; they are not 
identical in any case. The shingle-banks and gravel-beds 
among these ancient beds of ooze contain similar, but not 
identical species on the two sides of the Channel. So of the 
quartzose rocks which overlie them, and which, as above said, 
may represent our Caradoc or our Llandovery sandstones (we 
know not which as yet) ; their fossils are not the same as those 
of our own area. 

Subject no doubt to the same general movement of elevation 
which converted the bed of the deep ^ Llandeilo ' sea in Britain 
into shallows and bays during * Caradoc ' times, yet the Nor- 
mandy area has barely a single fossil identical vaih those so 
widely spread over our own region ; the Trilobites are different ; 



* Quart. Joum. Geol. Soc, vol. xii. p. 44, &c. 
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the Brachiopod and other Bivalve Shells are not the Bam 
and, in order to identify them as belonging to one and 1 
same period, we are compelled to the belief, strengthened a 
is by many considerations, that a land-barrier of some exte 
indented by bays and inlets, ran across in an east and w 
direction, separating what is now Wales from what is now i 
peninsula of the Cotentin and the promontory of Brest," C 
or more of these inlets ran deep into the Cornish region, i 
another, doubtless, rwiged up to the Exeter district. For 



UPPER Sll.URiaN, 




Lth-DevoD nglOD diuiii« the ' Lower Sllailia' 



find that the pebbles of Budleigh Salterton, now arrange 
the New Red Sandstone, ajid originally derived from SUu 
rocks, which could not be far off, contain French and 
British species ; not a shade of difference can be detected 
tween the Silurian fossils from May and Jurques, near C 
(and some from Bennes), and those from the Devonshire be 
There is yet more perfect evidence of this, which, as it 

■ I do not fcoow that the WeUh marine area extended so &f sonth aa i 
Eketch, Mr. Oodwin-Aneten draira the barrier aleug the lias of the I 
Channel (Qnart Journ. QeoL Soa, TOL lii. pL 1); but Uie Llandeilo and C( 
locka of South Wales were certainly accumuliitod in t«lerabl; deep wate: 
Caiadoc eepecially bo) ; eo Ihat the north skote of the burrier was probably fi 
to tlie south than his sketch would lead ax to suppose. The correction a 
parattiel; trifling ; the main point is the exKtenee of this barrier-line of old 
neparating the northern from the sOQlhom sea. 
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Silurian Plants (?) from the Pebbles at Budleigh Salten 
As in our memoir in the Geological Society's Journal 
will be no figures of these Alga (tney are doubtful things ; 
best, but appear to be singularly characteristic of certain 
rian beds in Europe and America), I give them here ; am 
may serve to stimulate collectors to pay attention to 
obscure fossils until we know more of Uiem. 

M. Rouault, the indefatigable explorer of the Nom 
palffiozoic strata, has described a dozen species of two di 
genera of Fucoids from thence. One group, which h* 
Vexillutn, has palmate fronds, with a stem and a latera 
and this may well belong to the same group of organic 1 




tosall Facold bom tho piibbla Bt Biidldgh aaltcrtan. 



as the celebrated Cauda-galli or 'cock-tails' of Am 
geology; the name is a homely one, but is expressive ei 
No vegetable matter accompanies these casts of fossils, 
were probably allied to Pavonia or Acetabularia (if : 
they were vegetables at all) ; there is a fringed edge t( 
of the Cauda-galli casts, which favours this reference 
with regard to Vexillum, M, Houault has described a r 
transverse, as well as longitudinal, ridging in all his spec 
Dcedalus of that author appears to be a group of irreg 
crisped and curled fronds, without a midrib; putting 
mind of the Ulva and EnteromorphiB of our sandy shoi 
confess I am in doubt about these fossils ; they seem s 
congregrated ripple-marks, confused with surf-ripplei 
perforated by worms. Crowded over one another in all 
tions, and occupying great tracts of surface, they are 
events worth notice, and may be truly, as their describe 
ix>ses, marine vegetables. 



Salter—Budleigh Sahertm PMle-Bed. 1 1 

1%. S represents a Vexillum, and fig. 3 a Dadalvi, so far 
u I onderBtand these genera. Iq a rouc^h section made by 
abiuion of the pebble, and shown at the ri^ht liand of fig. 3, we 







•w the incurved opposite surface of the cone or cup, for the 
ftond was hent round much in the way a filter-paper is curved 
into a sugarloaf- shape (see the left-hand figure b, fig. 3). 
Seitier apex nor base of the original cone is preserved ; but 
■ntlie section there is something Hke a decussating set of fibres, 
"^ if the walls had been held together by plates of cellular 
tissue, The oblique surface- ridges are far too regular to be 
•Kidental; but if I were obliged to choose between assigning 
to this group of fossils a vegetable origin, and considering them 
'^netothe movements of an animal in the sabtdous matrix, I 
should be reluctant to deny the latter alternative. 




Mrocam Lutraria, new genus and species. — "VVe have only 
"s interior cast (in hard sandstone) of a single carapace- 
J^^ei which is transversely oblong, with square angles at 
|*it and front, 2^ inches long, and more than an inch wide 
WMath the beak, which la abruptly prominent, and [>laced at 
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the anterior fifth. In front and beneath the beak (fig. 4, a) 
rather strong cervical ridge runs obliquely for a third of an inch 
and behind the beak two strong ridges, terminating on th 
posterior margin in projecting spines, run down the posterio 
slope. Above these the posterior upper angle is perfectly 
square ; beneath them the lower edge is strongly emarginate 
the ventral margin arched ; and the anterior angles both abrup 
and square (the upper one even acute), from the deep emargi 
nation which truncates the whole anterior side. Surfac< 
marked with concentric ridges, not very closely placed, no: 
very distinct in all parts. 

Though we have but a single valve of this curious fossil, i 
must not be neglected. It is strongly characterized ; and ii 
every part it seems to have the characters of the genus CeraHo- 
caris exaggerated. The subcardinal ridge is so much strongci 
than in any species of Ceratiocaris I am acquainted with, thai 
I am compelled to give a new name. 

I am indebted to R. H. Valpy, Esq., F.G.S., of Ilfracombe 
for acquaintance with .this fossil. He found it some time age 
in the pebbles, on the banks of the Otter, and suggests the 
trivial name. It is not unlike a Bivalve Shell. Mr. Henrj 
Woodward made the drawing from which our woodcut is exe- 
cuted, and I am indebted to him for again calling my atteniaoi 
to the specimen. 

Ribeiria pholadiformis, Sharpe, Quart. Joum. Geol. Soc.. 
vol. ix. pi. 9, fig. 17, may very possibly be a Crustacean o\ 
this group, with a remarkably thickened dorsal region anc 
strong interior cervical ridge. It has been variously assignee 
to the Anatinidce^ among Bivalves, and the Calyptrmde 
among Univalves, neither of which groups seems very fit tc 
receive it. I do not think we have quite got at the true aflSnitj 
yet ; but suggest the above, the more willingly in this place, ai 
Ribeiria is a characteristic member of the mid-European Silu- 
rian fauna to which the Normandy fossils and the contents o 
the pebbles at Budleigh Salterton belong. 



II. On the Kecent and Tertiary Species of the Genu 

Thecidium. 

By Thomas Davidson, F.R.S., F.G.S., &c. 

HE object of the present communication is to review ai 
compare the characters of the Tertiary and Recent sped 
of Thecidium, the true characters of which have been discover* 
only within the last few years. The genus was first nam 
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Thecidea by Defrance* in 1821, and corrected into Thecidium 
bj George Sowerbyfii^ 1823. 

The shells of this genus are all small^ none of the many 
species at present known being more than three-fourths of an 
inch either in length or breadth. Their shape is very varied, 
and they have existed from the Triassic period up to the 
present time. A single species only has been described from 
the Trias. The Jurassic forms are numerous, and have been 
fully described and illustrated by M. E. E. Deslongchamps,J 
Mr. C. Moore, II and myself. § The Cretaceous forms have 
likewise been admirably described and figured by M. Bosquet,ir 
Professor Suess,** and others ; but the Tertiary forms have not 
hitherto received that full attention they deserve. The recent 
Thecidium Mediterraneum has been figured by several natu- 
ralists ; and it is to M. Lacaze Duthiers that we are indebted 
for the most complete description of the animal we at present 
possess. tt It may, however, be as well to observe that nine 
years prior to M. Duthiers' researches, Mr. S. P. Woodward 
and myself had published an enlarged illustration of the in- 
terior of the dorsal valve, accompanied by the following 
explanation : * Thecidium has a calcareous loop, folded into two 
or more lobes, lying in hollows of corresponding form, exca- 
vated in the substance of the smaller valve. This loop, or 
apophysary ridge, supports the brachial membrane, whose thick- 
ened and ciliated (cirrated) margin is apparently attached to 
theimier sides of the grooves. The cilia (cirri) are very long, 
especially the outer series, which are directed inwards in the 
dried specimens.' J J We were thus moreover enabled to show 
that D'Orbigny's supposition that Thecidium was unprovided 
^th ' oral arms' was erroneous, and that consequently his term 
*Abrachiopodes ' could not be admitted. 

The interior arrangements of the smaller or dorsal valve 

* Defr. in F^. Tabl. Syst., 38, 1821. See also De Blainville, Manual Malac., 
516,629, 1825; Diet. Sc. Nat. liii., 1828; and ifisso, Europe MMd., 393, 1826. 

t Genera of Eecent and Fossil Shells. 1820-24. 

{ M^moires de la Soci^t^ Linn^enne de Normandie, vol. ix., 1853, and vol. x., 
1856. 

I Proceedings of the Somersetshire Archaeological and Natural History Society, 
1854. See also « Geologist,' vol. iv. p. 193, pi. ii. 1861. 

f A Monograph of British Jurassic Bracluopoda, 1851. 

f Monograplue des Brachiopodes fossiles du Terrain Cr^tac^ sup^rieur du Ducli6 
deLimbouig, 1859. 

** Ueber die Brachial- Vorrichtung bei Thecidium, 1853; Sitzungsber. Akademie 
der Wissenschaften, voL xi. p. 991. 

ft Histoire Naturelle des Brachiopodes vivants de la Mediterranee, Annales des 
Sdencea Naturelles, 4e Sec. Zool., vol. xv., 1861. 

II Annals and Mag. Nat. Hist., 2nd series, vol. ix., May, 1852, p. 374 ; and 
JManual of the Mollusca, by S. P. Woodward, p. 221, 1856. 
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are extremely variable in the different species composing the 
genus ; in some they are very complicated, while in others 
they are comparatively simple ; but it is not the object of the 
present communication to review the whole genus, or to give 
a description of its many and varied species, these details 
having been published in the admirably illustrated memoirs 
already named ; we will therefore at once proceed with the 
description of the two recent s])ecies, so as to be able after- 
wards to establish a comparison between them and the Tertiary 
forms hitherto discovered. 

Thecidium Mediterraneum, Risso, PI. I., figs. 1, 2, 3; and PI. II., 
figs. 5 to 10. Thecidea Spondyleay Sacchi. — In external form 
this small shell is somewhat pyriformly ovate, very variable in shape, 
and in life it is attached to marine objects by a portion of the back 
of its beak. The dorsal or smaller valve is thin, semicircular, and 
slightly convex at the umbone, flattened near the margin : the hinge- 
line is straight and shorter than the breadth of the shell, a small 
triangular hinge-area being likewise observable. The ventral or 
larger valve is more or less regularly pyriform, very convex, 
thickened, and somt^what depressed longitudinally along the middle. 
The beak is much produced, callous, and, when well shaped, triangu- 
lar ; but more often somewhat irregular, on account of the position 
and extent of its attached surface. The area is large, triangular, 
and flat, with a slightly elevated, but flattened deltidium. Shell- 
structure punctate. The interior arrangements have been already 
described by several naturalists, but a glance at the accompanying 
illustrations will convey to the reader's mind a much clearer impres- 
sion than words could effect. In the interior of the dorsal valve an 
oblong or squarish concave, prominent, cardinal process exists be- 
tween the dental sockets (PI. I. fig. 2, m) ; and outside of each of the 
socket-depressions is seen an oval muscular scar (w), which M. 
Duthiers attributes to his * lateral adductor muscles' ('adjusters' of 
Hancock). A broad, thickened, sloping, granulated margin encircles 
the valve, and forms a bridge (h) over the small, deep, visceral 
cavity, arid close to the basis of the cardinal process. The granu- 
lations are larger and most prominent as they recede from the 
outer margin. This inner denticulated or granulated margin follows 
in a parallel manner the margin of the shell from the bridge-shaped 
process (n), until it reaches near to the middle of the front at c 
where it suddenly stops to become inflected upwards. At the point 
c the inner margin is again directed upwards, producing a second 
parallel curve, when at E, by another downward curve, it forms a 
third short parallel concave curve, until reaching the point (f) near 
the centre of the valve, where it combines with the similar inflec- 
tions of the other half of the shell, so as to produce, on the median 
line, an upwardly produced tongue-shaped process (g), the angular 
extremity of which is directed towards the middle of the bridge- 
shaped process (h). These four symmetrically bent ridges or lobes 
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constitute M. E. E. Deslongchamps' * ascending apparatus/ the cen- 
tral portion (p and g) being likevtrise more elevated than the other 
parts, and overlie a portion of the visceral cavity. 

The parallel grooves, or spaces left between the ridges above de- 
scribed, are partially occupied by a lamella, in the shape of a double 
crescent (t and A ), of which the larger branches (t) partly occupy the 
large cavities left between the first and second ridges; these being on 
their inner sides intimately united with the sides of the grooves ; 
while the shorter branches (k) are freely suspended over the visceral 
cavity and occupy the spaces left between the third and fourth 
ridges of the ascending apparatus. To these crescent-shaped lamellas 
M. E. E. Deslongchamps has given the name of 'descending ap- 
paratus.' 

The interior of the ventral valve is concave and deep, with a small, 
longitudinal, rounded, mesial elevation ; the hinge-line is straight, 
and on either side at the base of the deltidium are situated strong 
hinge-teeth for the articulation of the valves. The beak is hollow, 
but there exists on the median line, and far back in the cavity, a 
small elevated septum, to each of the sides of which is attached a 
very thin small concave plate (PL I. fig, 3 6), to which, according 
to M. Duthiers, the adductor muscle, or * occlusor' of Hancock, was 
attached. On the bottom of the valve, a little lower down, and on 
either side of the mesial elevation, and partly under the cavity of 
the beak, a large pyriform scar is observable, to which the * divari- 
cator muscles' of Hancock were attached (c) ; and, lastly, outside of 
th^se on the bottom of the valve, and near the angles of the hinge- 
Kne, there exists a small oval scar (a), which is believed to have been 
produced by the * ventral adjuster' of Hancock. The whole remain- 
ing surface of the interior of the shell is closely covered with numerous 
granulations or asperities. 

Such are the principal shell- characters of the recent Thecidium 
Mediterraneum ; and, although the comparisons we shall shortly en- 
deavour to establish between these and the fossil species cannot 
extend to the animal itself, it will be as well to refer to some few 
observations upon the subject, especially in relation to the muscles, 
Diantle, and oral arms, which we will in a great measure extract 
ffom M. Lacaze Duthiers' interesting memoir, as these details cannot 
fail to prove of interest to Palaeontologists, and have not yet been 
Eluded to in any English work. 

Relative to the muscles, M. Duthiers informs us that there are three 
pairs, six muscles in all, possessing distinct directions and functions. 
Of these six muscles, two (PI. II. figs. 7, 8, 9, a) are lateral, short, 
wide, and easily observable, and serve without doubt for the oc- 
clusion of the shell. These are M. Duthiers' * muscles adducteurs 
lateraux ou extemes,' and which, Mr. Hancock informs me, would 
represent his * adjusters,' but that the function of this pair of muscles 
does not appear to be exactly similar to the * adjusters* of Wald- 
heimia, in which they move the shell upon the pedicle ; for in The- 
cidium they assist at once in closing the valves, and in preventing 
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any irregular or lateral movements, which, from the central posi- 
tion of the occlusors, might be liable to take place. In fact, he 
believes that the function of the * adjusters' in Thecidium is modified 
much as it is in the same muscles of Lingular and he is therefore 
inclined to conjecture that the two valves of the former are not so 
firmly hinged as they are in the other articulated forms. The second 
pair \b of the figures already named) are those nearest to the median 
line ; these are termed 'muscles adducteurs internes' by M. Duthiers, 
and correspond with, or are equivalent to, Mr. Hancock's * anterior 
and posterior occlusors.' In the ventral valve these muscles would 
be fixed to the bottom of the valve, nearly under the extremity of 
the tongue-shaped 'ascending shelly process' already described, and 
be ngain attached to the two thin shelly processes (PL I. &g. 3, b) 
which we have described as existing in the cavity of the beak. The 
function of these muscles (as stated by M. Duthiers) would also be 
to effect a closing of the valves, but less efficaciously than the pre- 
ceding pair. The third pair, which M. Duthiers designates 'mus- 
cles abducteurs' (PI. II. figs. 7, 8, 9, c), are Mr. Hancock's ' divarica- 
tors,' and their function would be to open the valves. They form 
large impressions on the bottom of the ventral valve, on either side 
of the central septum (PL I. fig. 3, c\ and have their other end at- 
tached to the extremity of the cardinal process of the dorsal valve. 
M. Ehithiers lias had the opportunity of studying a vast numljer of 
individuals of this Thecidium in the living state ; and he mentions 
that, contrary to what we find to be the case in Terebratula, the 
animal opens its shell very widely; the dorsal valve rising on its 
hinge at right angles to the ventral valve, as the lid of a snuff- 
box (PL II. figs. 9, 10). The animal is also sensible to light and 
darkness ; and it draws down its smaller valve with the rapidity 
of lightning at the approach of any danger. M. Duthiers observes 
that the mantle is exceedingly thin, and does not possess round 
its margin any of those long setae which exist in Terebratuh 
and Lingula, and that the genital lobe (the one which corresponds 
to the concave or ventral valve) is very different to the other, 
and possesses in its thickness, or in its central portion (that is to 
say, towards the deep and concave portion of the valve), very thick 
calcareous plates (PL II. fig. 6, o), the analogues of the plates and 
spicula occurring in the mantle of Terebratula; also that these 
plates in Thecidium participate in the character of the shell itself* 
being smooth on their under surface and covered on their upper side 
with asperities similar to those which cover the entire surface of the 
bottom of the valve. These plates are very thick, and form a ceiling 
or vault over the cavity which contains the organs of reproduction » 
and they have been carefully described and figured by M. J. Bosqu^*> 
M. E. E. Deslongchamps, and myself, as seen in several fossil speci^^' 
and in particular in Thecidium vermiculare from the Upper Cre^*' 
ceous beds of the Duchy of Limbourg. 

The so-termed * oral arms' of Thecidium are stated by M. Duthi^^® 
to resemble those of other Brachiopoda, except that they are t^^^ 
free, but adhere in all their extent. He states that the swollen b^^^^ 
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ertiinly pre^nts a canai simikr to that which exists in tho olhpr 
nimtb of the same group, and that this 
>Dgi(aiIiDal canal is present in all their 
'Dgth, being almost confounded with 
le mantle, or with the margin of the 
3d;— for this lost is located in tlie / 
iserlioD of the arms ; that again .these / 
inns ' insert themselves by their btisis, I 
It on the intermediate or internal \ 
ntelia or 'descending crescent shaped 
"ocesses,' but on the edge of the 
lEcending apparatus.' Their direc- 
nn is that of the lamina on which 
ley are supported; and they arrive, di 
'ter having described the inflections ""s^ia^J- 
ready indicated, at the median point of the tongue-shaped pro- 
as (PI, I., fig. 2, g), where we can see their two extremities 
cited. This arrangement is shown in the annexed woodcut, which 

the one published by Mr. S. P. Woodward and myself in tho 
lanals of Nat. Uiat.' for May, 1852. The cirri of tho ' arms ' are 
nj; and flexible. 

We need not, for the purpose we have in view, follow M. Duthicra 
nch further in his observations in connection with the anatomy of 
18 animal of Tkecidium, but conclude by stating that the French 
•ologist believes, together with some otiier naturalists, that the 
spiration was probably effected partly by the ' arms,' which bear a 
'Ml analogy to the gilU of other MoUusca ; and that be has not 
ira able to discover any anal aperture — a fact strongly urged by 
Msrs. Huxley, Hancock, and Gratiolet, for Terebratu/a and 
ki/mrhoneUa. 

ALDuthiers is of opinion that the sexes are distinct, or in other 
Drds ihat there is a male and female animal; but Mr. Hancock still 
Dsiders this to be uncertain, and is disposed to the opinion that 
sexes are combined in the same animal. 

Tiecidiuin Mediterraneum occurs in large numbers in many parts 

the Mediterranean from towards the extremity of tlio Gulf of 
^De to near Cape Rosa, Sec, living attached to coruls and other 
wine objects, and ranging in a depth of between 40 and 80 fathoms, 
r. S. P. Woodward has detected the same sliell in Sir Charles 
yell's collection of Miocene fossils from the Grand Canai^ Island ; 
idlastly, Mr. Barrett procured two living examples of T/iecidium 
ftditerraneum at 60 and ISO fathoms ntar Jamaica, and of one 
' tia specimens we give a figure (Pi. II., fi^. 5). 

2. Tbecidiuu Bakketti, fVoodward, MS. PI. II., figs. I, 2, 3. 
-Shell small, somewhat pyriformly ovate, attached to marine ob- 
Jttaby a portion of the back of its beak. Dorsal valvo semicircular, 
litiened, and slightly convex at the umbone. Ventral valve some- 
»liat piriform, very convex, deep, and thickened ; beak moderati-ly 
induced ; area triangular, but more or less irregular 
^poeition and extent of its attached surface. 
VOL. r.— NO. I. c 
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The interior of the dorsal valve is slightly concave, with an ob- 
long, square-shaped, prominent, cardinal process, between the dental 
sockets. A broad, thickened, raised, granulated margin encircles the 
valve, and forms a bridge over the small, deep, visceral cavity, close 
to the basis of the cardinal process ; the granulations are larger and 
more prominent on the inner margin. On reaching the front, near 
tiie middle, the margin suddenly curves upwards on either side, and 
unites so as to form a central A-shaped ascending process, the at- 
tenuated extremity of which is directed towards the middle of the 
bridge-shaped process already described. The descending apparatus 
consists of two oval pectinated ridges (PL II., ^g. 2, t, k\ united close 
to the extremity of the central angular ascending process, and fol- 
lowing at a little distance the curves of the inner margin of the same 
ascending process. Proportions vai'iable ; length and breadth about 
two lines. 

In external shape this Thecidium cannot be distinguished from the 
Mediterranean species ; but its interior is very different, and resem- 
bles by its simple arrangements that of several Jurassic forms, such 
as Thecidium Moorei, Th, triangulare, &c. 

Thecidium Barretti was obtained by the late Lucas Barrett at 
60 fathoms on the north-east coast of Jamaica, and was found by 
him fossil in the newest Pliocene beds of the same country. 

TERTIARY SPECIES AND VARIETIES OF THECIDIUM. 

Three so-termed species have been found in the Ter- 
tiary strata ; one of these was discovered by Sign. Michelotti 
in the Middle Miocene of the hills near Turin ; and this he 
designated Thecidea testudinaria. The same shell was also 
found by Sign. Meneghini in the Miocene beds of Parlascio in 
Tuscany. Another, Thecidium Adamsi, Macdonald, occurs in 
the Miocene beds of Malta ; and a third, not yet described, 
was found by Ad. von Koenen, in the Lower Oligocene beds 
(next above the London Clay) at Latdorf, near Bemburg, in 
the North of Germany. 

Having obtained by the kindness of Sign. Michelotti several 
specimens of the Turin shell, also many examples of the Maltese 
Thecidium from Dr. Adams, and a few specimens of that from 
Latdorf from Messrs. von Koenen and Bosquet, I have been 
enabled to study and compare all their external and interior 
details with all possible attention^ and of these I now offer 
carefully enlarged illustrations. 

1. Thecidium Mediterraneum, var. Latdorfiense. 

PL I., figs. 6-9. 

In external shape, dimensions, and internal characters, this 
Thecidium so exactly resembles the recent species that a lengthened 
description would be only repeating what we have already written. 
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A glance at the carpfully enlarged illustrations in PI. I. will, I trust, 
bear out the view here taken. This Thecidium does not appear to 
be rare in the Lower Oligocene beds of Latdorf, near Bernburg, in 
North Germany. As far as we at present know, this would be the 
oldest type or representative of tlie Mediterranean species. 

2. Thecidium Mediterraneum, var. Testudinarium, Michelotti, sp. 

PL I., figs. 4 & 5 ; PI. II., fig. 4. 

Thecidea testudinariaj Michelotti: Annali delle Scienze del Regno Lombaido- 
Yeneto, 1840 ; and Actes de FAcad^inie Hollandaise des Sciences, 2e s6r. 
vol. ill, 1847, p. 79, pL 2, fig. 26. 

This Thecidiuniy by its external shape and interior character?, 
appears to bear so much resemblance to the Mediterranean shell that 
I doubt much whether we should be justified in considering it more 
than a variety. Its beak and area are at times considerably deve- 
loped ; but such is sometimes found to be the case with the recent 
type. In all essential points the interior resembles that of Thecidium 
■Mediterraneum, A small and the only difference I am able to detect 
consists in the central (tongue-shaped) * ascending process ' being a 
little narrower, and commencing a little lower down, or nearer the 
^ront, than is usually seen in the recent shell. This Thecidium does 
y^ot appear to be rare in the Middle Miocene beds near Turin ; but 
^t appears to be difficult to obtain perfect examples showing the 
interior of the dorsal valve. 

3» Thecidium Adamsi, Macdonald [variety of Th. Mediterraneum ?]. 

PI. I., figs. 10-13. 

^cideum Adamai^ Macdonald; Quart. Joum. Geol. Soc, vol. xix. p. 617, 1863. 

This shell does not appear to have attained the dimensions of the 
Pi'eceding two varieties of Th, Mediterraneum, By its general shape 
^nd interior arrangements, it so closely resembles the recent Medi- 
^rranean form that I feel doubtful whether it should be considered 
?pore than as a small race or variety of Thecidium Mediterraneum, 
:* ts exterior shape and characters have been correctly described by 
"•^r. Macdonald, who does not fail to observe *that its nearest ally is 
the recent Thecidium Mediterraneum,* Thecidium Adamsi has often, 
although not always, moulded a portion of the back of its larger 
^alve upon slender stems of some concentrically ribbed coral, which 
'iasbeen reproduced in relief, with all. the original markings, on the 
^Httened dorsal valve (PI. I., fig. 10, a^ b,) ; but when the shell has been 
^xed to some flat or rugose marine object by a larger or smaller 
portion of the extrejnity of its beak, the dorsal valve exactly resem- 
V^^s that of the recent Thecidium Mediterraneum (PL I. fig. 1 1 ). The 
Interior of the dorsal valve has not been quite correctly described 
^r figured in the Journal of the Geological Society ; I have therefore 
^rawn this valve with great care from some perfect examples sent 
tome by Dr. Adams, of Malta ; and these figures, I trust, will con- 
lertl ^ey to the reader's mind the intimate resemblance this shell bears to 
iiic| t"e Mediterranean species; so much so indeed is this the case that 

c 2 
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the description we have given of ihe interior of Thecidium Meditef" 
raneum will suit Thecidiurn Adamsi equally well. In none of the 
examples I have been able to examine could I find what Mr. Mac- 
donald describes and figures as the ' outer simple loop,' following the 
contour of the shell, but lying a little within the granulated margin 
(see PI. I., fig. 14, e). these * intermediate half-loops or hook-like 
processes (fig. 14, /) should not be represented as *free,' for they 
adhere to the shell by their inner margin, as we have described to be 
the case in the recent species. Neither is the central ascending 
tongue-shaped process, nor the descending process, correctly drawn 
in the woodcuts illustrating Mr. Macdonald's description. I am at 
a loss to understand Mr. Macdonald's figure {op. cit,y p. 518, fig. 2), 
for it would seem to represent at the same time the interior of the 
dorsal and ventral valves, which in such a position would be 
a material impossibility. 

Dr. Adams has informed me that this little shell is abundant in 
the lower part of the Calcareous Sandstone and in the upper portion 
of the Lower Limestone of Malta, and is usually associated with 
OrbitoideSf Cidaris^ Echinus, Scutella, and other forms likewise cha- 
racteristic of the situation, and never found in any of the overlying 
beds. 

. From the above it would appear that three of the four Ter- 
tiary so-termed species are constructed exactly on the same 
model ; and of these we may look upon Thecidium Mediterra- 
neum as the type, although the species appears to have first 
made its appearance in the Lower Oligocene period. Their 
structure is very different in detail from what we find in such 
shells as Th. vermicularcy Th. diffitatum, Th, hieroglyphicum^ 

Th. papillatum^ Th. Mayale^ &c., from the Cretaiceous and 
Jurassic periods, in which forms the ascending and descending 
apparatus are much more complicated. The arrangement seen 
in the Mediterranean type did not, however, originate in the 
Tertiary period, for we find in the Cretaceous formation one or 
two forms, such as Th. affine (Bosquet), which partake of the 
same character. The second Tertiary type ( Th. Barretti) we 
have already shown to be also recent. 

EXPLANATION OF THE PLATES. 

Plate I. 

Fig. 1. Thecidium Mediterraneum, Risso, recent j Mediterranean j a, b, en- 
larged. 

2. T. Mediterraneum, Interior of the dorsal valve enlarged. A, c, E, P, 

and G, ' ascending process ; ' H, bridge-shaped process ; t, k, 
half-crescent or descending process; M, cardinal process; w, 
scar formed by the adjustors or ' muscles adducteurs lateraux ou 
extemes ' of M. Duthiers. 

3. T, Mediterraneum, Interior of the ventral valve, enlarged, and a 

little turned up so as to show under the cavity of the beak; 
b, small concave plates (^ coque * of M. Lacaze Duthiers) to 
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which were attached one extremity of the adductor or occlusor 
muscles j c, larg« scars produced hy the divaricator muscles of 
Haucock; ' muscles abducteurs * of I)uthiers j a, oval scars left 
by the 'ventral adjuster' of Hancock, * muscle adducteur 
lateral ' of Duthiers. 
4. T, Mediterraneuniy var. testudinariumy Michelotti ; «, 6, enlarged ; 
5. interior of the dorsal valve, enlarged. Middle Miocene, Turin. 
6; 7. T, MeditetToneum, var. Latdorfieniie, from the Lower Oligocene beds 
of Latdorf, near Bemburg (6 a, 6 b, enlarged) ; 8. interior of 
the dorsal valve, enlarged; 9. interior of the ventral valve, 
enlarged. 
10, 11. T. Adamsiy Macdonald : Miocene, Malta ; a. a, 6, 6, enlarged. 

12. T. Adamsi, interior of dorsal valve, enlargea. 

13. T, Ada^nsi, interior of ventral valve, enlarged. 

14. T, Adamsi, interior of the dorsal valve, after Macdonald's woodcut, 

Joum. Geol. Soc., vol. xix. p. 518, fig. 3. This illustration is 
not correct, as may be perceived by comparing it with fig. 12. 

Plate II. 

Rg. 1. Thecidium BarretU, Woodward, MS., a, enlarged. Recent, Jamaica. 

2. T. Barrettiy interior of the dorsal valve, enlarged ; recent. 

3. T. Barretti, interior of the dorsal valve, enlarged ; fossil. 

4. T, Mediterraneum, var. testudinarium, interior of the ventral valve, 

enlarged, Turin. 

5. T, Mediterraneum, interior of the dorsal valve, enlarged ; recent, 

Jamaica. This and specimen figs. 1, 2, were dredged off Ja- 
maica by the late Mr. Barrett. 
Figs. 1, 2, 3, and 5 are from drawings by Mr. S. P. Woodward. 

6. T, Mediterrtmeum, after M. Lacaze Duthiers' figure. This is the 

interior of the dorsal and part of the ventral valves ; / and A;, 
impressions produced of his 'muscle adducteur lateral;' 7/1, 
cai-dinal process ; », concave plates Q coque ' of M. Duthiers), to 
the inner surface of which were fixed his ' muscles abducteurs ;' 
0, lamellae developed in the mantle of the ventral valve. 

7. 7. Mediterranetimy after Duthiers. Animal of which the lobes of 

the mantle have been spread out, and viewed from the side of 
the shell so as to exhibit M. Duthiers' (a) ' muscles adducteurs 
lateraux,' Hancock's adjustors; 6, Duthiera' ' muscles abducteurs 
medians,' Hancock's 'occlusors,' of which one extremity passes 
between the ^ muscles abducteurs ' (c) and the other is directed 
outwardly to make room for the intestine (d), which is the 
continuation of the lobes of the liver (e) ; c is Mr. Hancock's 
r. divaricator. 

• ^. Mediterraneum^ after Duthiers. Animal separate from the shell 

and seen on the face which corresponds to the concave valve, 
fl, lateral adductor muscle of Duthiers; 6, median adductor muscle, 
of which we can see the extremity only which attaches itself to 
the bottom of the lamellae under the beak of the ventral valve ; 
c, abductor muscle, slightly curved, of which the two extremities 
Q can be seen. 

* ^. Mediterraneum, after Duthiers. Longitudinal section of a The- 

cidtum, to give an idea of the manner in which the median 
muscles act: «, curved lamellae, which are supported by and 
attached to a small septum under the beak in the ventral valve ; 
h, ' median adductor muscle ' of Duthiers = ' occlusor ' (Hancock); 
c, 'abductor muscle' of Duthiers, which is attached by one 
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extremity to the bottom of the ventral valve, and by 
other end to the §xtremity of the quadrilateral cardinal pre 
of the dorsal valve. M. Duthiers states that one can thus estal 
the mechanism of the opening and occlusion of the shell ; 
when the animal wishes to open his shell, the power p is re 
sented by the muscle (c^, its point of application being at 
extremity of the cardmal process of tne ventral valve : 
resistance R is the weight of this valve which has to be rail 
the point of support is found in A ; we have, therefore, a 1 
of the first kina. If it were required to close the shell, the s 
analysis would be applied to the lateral muscles, by reverj 
however, the power and the resistance, the point of sup 
being always in the articulation A. 

10. T, Medkerraneum, after Duthiers, twice the size of life, witl 

valves open. 

11. T. qfflne, Bosquet. Interior of the dorsal valve enlarged, from 

Upper Cretaceous formation of Limbourg. 



III. On some Special Indications op Volcanic Action in ' 
Carboniferous Period at Burntisland, Firth of Forth. 

By Abchibaij) Gbikib, F.R.S.E., F.G.S. 

/^N the northern margin of fhe Firth of Forth, oppo 
Edinburgh, a line of steep craggy slope sweeps round fi 
behind the village of Burntisland to the shore about half a b 
eastward. The highest and most precipitous portion rises 1 
height of 631 feet ; and the space between its base and 
shore is so short that when seen from a short distance, the 
seems to shoot almost directly out of the sea. Hence th 
heights form conspicuous landmarks all over the Lothia 
Their scarred fronts and verdurous slopes bear all the char 
teristic features of the minor hills in the lowlands of Scotli 
— a union of brown mouldering crag, often steep and b( 
with soft green hollows, and with shelving sides that are eit 
cumbered with ruins from the cliff overhead, or dotted yt 
bushes of golden gorse. Such scenery is to a geological < 
eminently ' trappean ; ' it at once suggests beds of greenstc 
basalt, and ash, with the other concomitants of ancient volca 
eruptions. And truly amid all the rich development of voice 
phenomena in these Lowlands, the rocks of the BurntisL 
shore deserve to stand up as conspicuous landmarks. T 
have been laid bare by rains and frosts and the waves of 
Firth along some miles of the coast-line, where they can 
studied, bed after bed, in the minutest detail. I know of 
such section in any other part of the kingdom. 

Just beyond the eastern outskirts of Burntisland the hi 
grounds curve round to the shore, which they reach in a line 
cliff known as the King's Craig, — one that has a melanchc 
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interest in Scottish history, for it was over its mist-covered 
edge that Alexander III. lost his life. This cliff consists of 
various greenstones, basalts, ashes, shales, sandstones, and thin 
coal-seams ; the whole, as proved by fossil contents and geolo- 
gical position, belonging to a low part of the carboniferous 
system. Viewed from the westward or from the sea, the stra- 
tification of these crags can be distinctly followed with the eye, 
since the hard lava-beds vary in colour and in their mode 
of weathering, while the softer sedimentary strata that lie 
between them are marked in the distance by grassy slopes. 
Brown and greenish ledges of rock, rising in parallel bars to a 
height of 300 feet above the beach, form the upper part of the 
crag, the lower portions sinking beneath blown sand, coarse 
bent-grass, and gorse. That single crag, therefore, furnishes us 
with the record of a long series of submarine volcanic eruptions, 
each separated from those that preceded it by a longer or 
shorter interval, during which sandy or muddy sediment was 
deposited over the hardening lava or ash. One little episode 
in this history is worthy of notice, partly because interesting in 
itself, and partly because, as a sample of geological evidence, it 
tells its own story with singular clearness. In descending 
order the beds which form the upper part of the west end of 
the King's Craig are as follow : — 

12. Basalt, about 15 feet thick, 

11. Green shales, with Cyprid cases* and fragments of 

Plants; A: feet. 
10. Blue shales, with thin limestone- seams made up of Cy- 

prid cases* and fragments of Plants ; l^ foot, 
9. Green ashy shale and thin ash-seams, with similar 

fossils ; about 14 inches, 
8. Green ashy sandstone, with similar fossils ; 6 inches, 
7. Green ashy shale and ash, the same fossils very abun- 
dant in some layers ; about 3 J feet, 
6. Dark greenish and black fissile shale, with Plants^ ^c; 

about 6 incheSf passing down into 
5. Green crumbling fireclay ; I foot, 
4. Coal; 5 or 6 inches. 

3. Brown shaly fireclay, with rootlets ; about 5 inches, 
2, Black carbonaceous shale ; an irregular layer, 
1. Greenstone ; about 15 feet. 

^he greenstone marked No. 1 in this table is one of the most 
^^^arkable beds in the cliff. Its light-green colour makes it 
^^^Mq a long way off, and chiefly aids in giving the cliff the 
^^^spicuous stratified appearance it has when seen from a 



* Probably the co-called Cf/pris (Leperditia ?) Scotoburdigalensis. 
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distance. Along the upper surface of the bed the vesicular b-tbt 
scoriaceous character of a lava-flow is well shewn, while fcl: 
texture throughout is exceedingly irregular, varying from, 
loose slag to a firm compact lava. The basalt (12) must at or- 
time have been a rough, porous slaggy lava. Even now tl- 
disappearance of the mineral matter which subsequently fillc: 
up the cavities has gone far to restore the original aspect of tl— 
mass. No one who looks at these two beds can doubt th^ 
they must have been poured out, probably over the botto^a 
of a shallow sheet of water, as streams of molten rock. B ^ 
tween the eruption, however, of the greenstone and that ^ 
the basalt, it is evident that a considerable interval must ha^s 
elapsed, in order to admit of the gradual deposition of the t^^ 
intervening groups of strata, which have a united thickness — — 
from ten to fifteen feet. This interval was chiefly passed in tbi:- 
transport and deposition of fine muddy sediment over the gree^ 
stone. Yet it was marked too by the growth of a mass 
peaty vegetation (now the coal-seam. No. 4) which must ha^^ 
flourished on the spot, for its rootlets can be seen branching o 
into the clay below. It would appear either that the wat— ^ 
had been so shallow that the fifteen feet of greenstone near-" 
suflSced to reach its surface, or that some upheaving movemei= 
connected with the volcanic phenomena of the district, had 
this place raised the bottom to the level of the upper surface 
the water. In either case the water was almost dispossess^= 
for the thick peaty accumulation which supplanted it, 
which is now represented by the coal-layer, in all likelihc 
had at least its larger plants waving green in the air. Nev^ ^i 
theless a slow subsidence was the predominant movem^n 
during these ages. Hence after a time the peat-bed, canriec 
beneath the water, was covered with new muddy deposit 
mingled with small crustacean valves and drifted fragments oi 
plants. It is in the clay lying immediately over the coal 'that 
the incident occurs which is the occasion of this paper. 

In the summer of 1862, when making a detailed investigation 

6 of the Burntisland district 
for the Geological Survey, 
I found the following sec- 
tion near the top of the 
west end of the King's 
Craig. The lowest bed (3) 
is the same brown shaly 

n OT ivirifj s u;rai{?, snowing viie ^jumliuii ui \>iiv /» i i i o • 4\>a 

Volcanic Stone in the ancient mucl-bed. Tireclay marked 3 m tne 

table; No. 4 is the coal-seam; No. 5 the green crumbling 
fireclay by wliich the coal is overlain. It will be noticed 




Section of King's Craig, showing the position of the 
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that in the upper fireclay a large angular stone is stuck 
jrx a vertical pontion. With this single exception there were 
no stones of any kind observed in the bed, which continued 
"tliroughout a fine-grained fireclay. The intruded block was 
of apale felspathic greenstone, different from any of the beds 
of the cliff, and weighed perhaps six or eight pounds. It rested 
on the surface of the coal-seam, or at least was separated from 
it by an extremely thin layer of the clay. The piirt of the 
ooal-seam immediately below it was considerably compressed, 
but did not appear to be otherwise altered in texture. More- 
over the laminaB of the fire-clay, for perhaps a couple of inches 
from the bottom, were bent sharply downward along the sides 
of the stone, in the manner shewn in the figure, while a little 
higher in the bed, instead of being turned down, they rose 
slightly upward, and seemed to be heaped up around and over 
tie stone. The layers above the stone shewed no trace of dis- 
turbance. Now it is plain that this greenstone block is some- 
thing abnormal and extraneous in the fireclay, and not a part 
of the ordinary sediment of that deposit. It is clear also that 
the block must have been introduced into the clay when the 
latter was soft and yielding, and even before the underlying 
coal-seam had hardened into stone. Indeed the time of its in- 
troduction is exactly fixed by the evidence from the stratifica-* 
tion of the fireclay. The block must have come into its present 
position after the deposition of that portion of the fireclay 
^hich it squeezes down, and before the accumulation of the 
part which is heaped up over it ; in other words, just when the 
l^ed of fireclay was about half-formed. It is further evident 
J-hat as no other stones are visible, and no change takes place 
J^ the nature of the sediment composing the fireclay bed, the 
introduction of this greenstone block cannot have been brought 
about by the agency of currents of water. On the contrary, 
from the vertical position of the stone, the compression of the 
coal-seam, and the sharp depression of the layers of fireclay, 
^e cannot but infer that the stone must have dropt upon the 
n^uddy bottom, and. from some considerable height, to enable it 
^ squeeze its way so markedly down through the clay upon 
the underlying coal. Had such a solitary block occurred in 
t^e heart of a deposit like the Carboniferous Limestone of 
Ireland, or the Chalk of Surrey,* its introduction might have 



* See Jukes* Manual of Geology, 2nd edit. p. 146, for an account of blocks of 
S'^Dite, schist, and other rocks, in the Carboniferous Limostone of Dublin ; also 
?paper by R. (Godwin- Austen, F.R.S., F.G.S., * On a Granite Boulder found in the 
^Mte Chalk near Croydon,' in Joum. Geol. Soc, vol. xiv. p. 252. 
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been attributed to Its having dropt in mid-ocean either fro 
the roots of some floating tree, or from a raft of earth-lad( 
ice. But in the present instance, the water was in all like! 
hood very shallow, and there is therefore not much probabilii 
that either drifting wood or ice had anything to do with tl 
transport of the greenstone boulder. There is only one supp 
sition which will satisfactorily account for all the phenomen 
viz., that the stone is a true volcanic bomb, which was eject< 
from some neighbouring crater, and fell with force through tl 
shallow marshy water, burying itself deep in the half-form< 
fireclay bed. Nor is this the only evidence of the continue 
activity of the volcanic forces in the Burntisland district durir 
the interval between the outpouring of the greenstone (No. 1 
and the basalt (No. 12). Many of the intervening strata a 
charged with fine green ash, shewing that showers of ash coi 
tinned to be thrown out intermittently during the whole of tl 
interval between the emission of the two lava-streams. Ar 
yet during that time, notwithstanding the igneous agencies- 
indeed, perhaps as a consequence of their activity — the cond 
tions for the development of life seem to have been eminent 
favourable. Plant-remains are abundant, and the cases of \Z 
little Entomostracous Crustaceans occur in such multitudes 
actually to form of themselves layers of stone. 

When I saw the stone in 1862 it was ready to fall out oft 
fireclay matrix ; but to preserve it as far as might be for t 
inspection of geologists, my colleague. Dr. Young, and mys< 
built it round with loose stones. Perhaps it is still intact, b 
I have not seen it since, and the frosts of every winter help 
alter the face of the cliff. 

The whole of the district from which this illustration is take 
affords admirable studies in trappean geology. The studer 
will learn more of the details of palaBOzoic volcanic phenomen 
from an attentive examination of that coast-line in the cours 
of a single day, than he will be likely to gain from books alon 
during a week of hard reading. I am tempted to quote one o 
two additional sections from my note-book, but as these wi 
shortly appear in greater detail in the ^ Memoirs of the Geok 
gical Survey ' I refrain. The illustration given in this shoi 
paper is a fair sample of the kind of evidence which the Fi:i 
Coast affords of the abundant though local display of volcaa: 
action during the earlier portions of the long Carboniferov 
period. 
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The Sahara and its Different Types of Deserts and Oases. 
By E. Desor, Professor of Geology, &c., Neufchatel.* 

[Translated, with notes, by A. C. Eamsat, F.R.S., F.G.S., &c.] 

THE following memoir, by Professor E. Desor, of Neufchatel, is 
■*■ only partly geological, but the greater portion of the remainder 
is 80 intimately connected with those questions of physical geography 
with which modern geologists are so much occupied, that I have 
thought it would be interesting to geologists in general, especially 
those parts that treat of the origin and nature of the Sahara, tho 
Oases, and the underground sheets of water supplying the artesian 
wells. I have therefore translated the sketch in full. The Sahara, 
its salines, and other features, as well as the artesian borings, have 
formed the subject of several memoirs, by MM. Desvaux and Ville, 
in the Annales des Mines, 5°' S^rie, vols. xiv. and xv., 1858-59. — 
A. C R, 

I cannot pretend to describe all the aspects of the great Desert of 
Sahara. Such a district would require repeated journeys, and pro- 
longed visits under conditions but little favourable to study, and 
necessitate a perseverance and devotion to science not often met with. 
Now, my travelling companions and myself have only seen a little 
corner of this strange country, in a rapid excursion as far as the 
limits of the French possessions. If, however, putting together our 
experiences as travellers and naturalists, we are able to present some 
Dew features of this unique country, interesting equally in a geogra- 
phical, botanical, or geological point of view, our success is in a 
great measure owing to the protection and encouragement so kindly 
showed us by General Desvaux, Governor of the Province of Con- 
stantino, as well as to the enlightened solicitude of Captain Zic^iel, 
Krector of the artesian borings in the desert. 

Those parts of the desert which we visited are — the zone which 
"Orders the chain of the Aur^s, comprising the Oases of Zibans, the 
route from Biskra to Tuggurt across the little desert, Wady Rir, 
'^Dd its oases, the Oases of Souf, and the route from Souf to Biskra, 
passing the Chott-Melrir. 

^n this itinerary the observing traveller will recognize three types 
°j desert to which three types of oasis correspond : 1st. The desert 
of the plateau ; 2nd. The desert of erosion ; and 3rd. The desert of 
aunes. 

^-^e Desert of the Plateaux, between Biskra and Wady Rir, pre- 
sents a plain stretching as far as eye can reach, strewed with pebbles 

. .1^ Sahara; ses difiRSrents types de Deserts etd'Oasis; par E. Desor. (Ex- 
tTditdti Bulletin Soc. Scienc. Nat., NeufchAtel, 1864.).— Several paragraphs, not 
^wing to ^.jjg geological part of the memoir, have been omitted.— Edit. 
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covering a crust of jrypsum, which forms a true geological horizon - . 
Some of these pebbles, small and well-rounded, are of chalcedony--,. 

others of limestone, and others of opaque silicates. They do not ex 

tend beyond the Chott, and are consequently limited to the neighbour 

hood of the mountain. This pebbly plain is not completely bare, fonz^r' 
tufts of various plants grow here and there, which appear to accom-^ 
modato themselves perfectly to the soil and the climate. Amongs*^ ^ 
these are Ephedra fragilis^ the connecting link between t\\Q. Equise-^ -^ 
tacere and the Conifera*, and which appear to play, in the desertr-*- 
the part of the Pinus mugho in our Alps. As a common plant 
robust and sturdy, its creeping roots, finding little vegetable soil 
search for it at a distance by extending to an extraordinary lengtl 
from the stem. Besides Brooms, Pistachios, and Tamarisks, we fi 
quently observed a large Grass, a species of Stypa^ several feet ]• 
height, known among the Arabs by the name of * Alfa.' This is 
useful plant, serving not only for food for horses and camels, but fc 
the manufacture of besoms, mats, hats, bowls, and basins for holdii 
milk, water, &c. For the traveller the Alfa is a wearisome vegetr 
tion at a distance ; and, as M. Fromentin remarks, it looks like 
immense harvest which does not ripen, and withers without tumh 
to gold colour ; while near, it is a maze of endless zig-zag meand< 
ings where the traveller stumbles at every step. The soil is greyij 
sandy, and averse to all other vegetation, except when refreshed 
occasional rains ; for we found on our return, after some days 
rain, that the plateau between Wady Rir and Biskra was coveE=-^ed 
with a quantity of young plants ; vegetable life was awakened, a=2^Ki(^ 
though it was December, the country wore the aspect of spring. 

Desert of Erosion, — This phase of desert is characterized by eiM^or- 
mous erosions, and a soil saturated with salt. I may cite as an 
evidence of these erosions, a river near Biskra, Wady Djeddi, "€:!ie 
bed of which is many kilometres in width, though in ordinary ^5/r- 
cumstances the water is almost entirely wanting. But when *l»e 
water is high, for want of a defined channel, it diverges and spreads 
to right and left over an immense surface, and produces the naos^ 
extraordinary erosions. This is owing to a bed of gypsum, which 
near the surface forms a sort of flooring, and, being hard, prerenta 
the water from scooping a deep bed. The ground has all the ap- 
pearance of excellent arable land, but in fact it is absolutely barreo. 
Nothing will grow on it, owing to the salt which is mixed with the 
soil to an extraordinary degree ; and this is connected with the 
neighbourhood of the Lakes {chotts\ which are themselves the re- 
mains of an ancient sea. The salt-lands can at once be recognized 
by the fact that the horses' hoofs raise no dust; and a numerous troop 
may trot over it as if it were the swept floor of a barn. This is 
especially striking after riding over a sandy district where the tra- 
veller has suffered from the dust : all at once it disappears, and he 
finds himself on the salt desert. The quantity of salt is so great;, 
and it absorbs so much water during the night, that the soil retains 
its humidity the greater part of the day. In those spots where th® 
salt is not in such excess as to exclude all vegetation, there is * 
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^wth analogous to that of a salt-marsh — saLsolas, salicorne.'*, taina- 
n'sks, brooms, &c. 

Desert of the Dmmes, — The soil of this desert is incoherent moving; 
fiand, without vegetation, and where the camel alone can walk witli 
easei A day's march to the west of Biskra there ^s a gooil H|M>cimon 
of this species of desert. There the dunes recall thoso of Ilullaiid ; 
hut it is hetween Tuggurt and Wady Souf that the desert of tho 
dunes shows itself in ^ its aridity. It is the desert par excellence, 
^v^hich in all times has produced on all people an impression of awo 
and terror. The yellowish white plain is deeply undulated, these 
undulations heing the dunes raised hy the wind. Their height is 
"^eij yariahle, sometimes attaining to 50 feet ; and tho two slopes 
&re unequal, that which is opposed to the wind being steeper than 
'tlie other, which is a gentle declivity. The sand is sufTiciently firm 
to bear walking without sinking much. When the wind rises, tlio 
l^lown sand produces a kind of mist, which, of course, btH^onies 
t;liicker in proportion as the hurricane is severe. Conse<]uently, as 
xnight be foreseen, these dunes are not permanent, for they cliango 
t^lieir pkces, though slowly ; and in fact tho sand does not move 
IVir from its starting point. It is not hero as on tho sea-shore, where 
'tliewinds, being uninfluenced by local circumstances, are more constant 
and more intense, impelling the dunes always in the same din^^tiou. 
Xn the desert the wind frequently changes its direction, and the dunes 
change their forms, undergoing every kind of reconstruction. Tho 
general aspect preserves, nevertheless, its principal features ho long 
tlat guides can still recognize their way. But guides being rare, 
Audit being easy to lose one's self in this labyrintli of duiicM, tlie 
^^rench Government has established landmarks, to guide the cara- 
vans, like those planted in winter among the snows of the Alps an<l 
the Jura. 

Origin of the Sand of the Dunes, — What is the origin of this sand ? 
I^it come from the sea, as has been long sujjposed, or is it pro- 
duced in place ? M. Vatonne, mining engineer, in his journey to 
^hadamis, has settled this question, having demonstrated that tho 
^ines are the result of sandy formations decomposed in place, in 
^nis, sands of the Cretaceous epoch generally provide the materials; 
*nd in Souf the Quaternary deposits. Between Guenuir and Chott- 
Melrir, along the route followed by the caravans, relics of the original 
surface exist, unconcealed by the dunes ; these surfaces being pre- 
' I ^^ ^y * crust of gypsum which prevents their destruction. 
^l\ ^^unburied relics consist of stratified friable sand, which, de- 
^ '^ ■ prived of its protecting cover, easily disintegrates under tlie influenco 
^f atmospheric agencies and is driven along by tho winds. Now, as 
Tl i destructive action is carried on from year to year, and from ago 
I to age, it follows that the mass of the dunes is continually 
aril ^'^Smenting. 

. ^9^ of the Sahara, — If the Sahara is the bottom of a vanished sea, 
^* is interesting to inquire if this disappearance has been caused by 
* sudden upheaval or by gradual and successive elevations, and at 
^hat epoch this extraordinary phenomenon has changed the aspect 
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their wished-for goal. The chief difficulty is the casiug of the pit- 
walls. Having no other wood than palm, which is neither strong 
nor durable, it often happens that the frame-work gives way, and 
the sand falling in, overwhelms the work of years. Then, again, 
when they have arrived at the lowest bed, that which rests on the 
water, tho^e who pierce it are exposed to extreme peril, for the 
water rushes upwards with such force that they cannot always get 
up in time. 

The sand is at all times liable to drift in, and fill up the wells by 
degrees ; and from time to time it is necessary to scour them out. 
This is a task devolving on certain families, and is hereditary. One 
can hardly believe the process they employ, it is so primitive and 
so dangerous. An unfortunate wretch, holding in his hands a 
basket or coffer, dives into the well, fills the coffer with sand, 
hastily returns to the surface, and the sand is drawn up by a cord. 
If any obstacle keeps the diver at the bottom of the water, a com • 
rade is bound to jump in and disengage him. I have seen as many 
as three of these poor men drawn up by a fourth more fortunate 
than themselves. It is remarked that these divers seldom live long ; 
the occupation is evidently too laborious; and they are usually 
attacked by complaints on the chest. 

Notwithstanding the drawbacks to the Arab method of boring, 
nothing will induce the natives to change it; they cling with incre- 
dible obstinacy to their old customs. Some years ago. General 
Desvaux, visiting the Oasis of Sedi-Rached, was struck with the 
misery of the inhabitants ; water was beginning to fail, the oasis 
was in a perishing state, and the Arabs resigned themselves to their 
fate with a fatalism truly Mahometan — * it was written.' But the 
General resolved to falsify the eastern proverb : he sent for an engi- 
neer, furnished by the house of Degous^e and Co. of Paris, who 
brought with him the complete apparatus for the most approved 
style of boring, and wells were rapidly bored and proved an entire 
success. They yield 4,000 litres a minute; in fact an actual river. 
Captain Zickel has even profited by the jet of water so far as to 
make a fall and a water-mill, to the great admiration of the Arabs, 
who still crush their grain with the small hand-mills used from the 
time of the patriarchs. The abundance of the water would, it 
might be supposed, entirely renovate the oasis, and increase the 
extent of cultivated ground. Unfortunately that cannot be done 
without washing away the salt with which the soil is surcharged; 
and as the water itself is more or less brackish, it is easy to foresee 
this would be a work of time. 

The water of these wells is rarely cold; at Tuggurt it is 30** 
Centigrade, and the inhabitants cool it by nocturnal evaporation, 
hanging out the pitchers in which it is contained on the top of the 
perches with which every house is furnished. 

Fish of the Artesian Wells. — It is now three years since Captain 
Zickel, having bored a well at Ain-Tala, remarked some little fish 
struggling in the sand that had been thrown up with the water from 
the mouth of the well. This appeared to him so extraordinary, 
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tittt be resolTcd to w^t till he saw it a^iii befon^ ho publinhod it. 
He had not loo^ to wait, as the fish were by no moans riin\ TIio 
ccKmtiT ht'ms so devoid of water for a groat distanots how oanio 
tiler there? M. Zickel coanniinicated his discovery to Honio of hirt 
S€!ieiitifif fnends. iwho treated it as fabulous. Now, ho wo v or, it Im a 
fsact established bejond dispute. We have colloctod nevoral speci- 
mens of these oemtnres fi:i>m the Canal of Ain Tala. Tlioy aro 
i"<emarkahle for the shcMluess of their ventral iins ; so short, indood, 
^liat some huTe adopted the erroneous idea that they aro altogothor 
'^nnting.* 

The eyes are well formed ; and we assured ourselves of t!io fact 
tliat the fishes see perfectly. The largest did not exceed two inchos 
in length. Thej are malaeopterygious, resembling our Jiravatt, 
l>iit differ in the absence of pharyngeal teeth, and the pn^soiico of 
fine tricuspid teeth in the jaw. They are of a clear colour ; tho 
Yuder part of the body an iridescent blue. Thoy belong to the 
family of the Cyprinodontes^ and are probablv identical with the 
CSffTwodan cyamogasUr described by Dr. Guicheuot, and comiug 
^Tim the fresh water of Biskra.! 

These fish are, however, not confined to the streams from the 
artesian wells, but are found in neighbouring pools at Ourlana. 
^ow these pools, from whence flow tolerably abundant streams, aro 
probably only superficial vents of the great subtorranoan waters 
^hich He beneath this country, and which aro inhabitod by strange 
creatares, and it is possible that from time to time these fish may 
stray into these pools.} This is the reason why thoy have such per- 
fect eyes, which one cannot conceive that they would have had, if 
before their entrance to the upper world by the waters of the well, 
they had been condemned to live in total darkncsH. It is well 
known that the animals which pass their lives in complete darknoHS 
*re devoid of vision, and only preserve the mere optic n<'TV(!, the 
l^t vestige of the eye, which itself has completely disappoarod. 

Waterless Oasis qfSouf. — Here the culture of tlio palm Ih of the 
Diost simple description, but requires incessant labour. At a doptli 
of eight or ten metres they reach a moist bed, and, planUul in this, 
^e dates, from ten to twenty in each holo, develop tlKMn.Mcdves 
perfectly. But these cavities, called Bitans, are frcqucMitly invado<l 
*^ythe sand, and they require constant attention. This compols 
t^e inhabitants of Souf to employ the utmost activity, which, giving 

* A little fish strongly resembling the above, if not identical with it, Iihh boon 
described by M. G^ervais under the name of Tellia apoda (Annah-H don S<!. Nat. 1 8/53, 
^oLxix. p. 14). It unites all the characteristics of our AhIi, with tho oxcoption of 
*ie Tentral fins. It is said to be a native of Toll, south of Constant inc. 

t Revue et Magasin de Zoologie, 1869, torn. xi. p. 377. -K. I). Ho(^ nlno Mr. 
IWram's work on *The Great Sahara' (already rcjferrod to). Mr. TriHtram 
Ob/ained specimens of Cyprinodon dispar, Lin., from tho hot springs nc^ir Biskra ; 
and Dr. Gunther described them in a paper in the Zool. Procec^d., 1859, p. 469. 

—A. C. R. ' 11 V 

/ But is it not possible that the fish, before rising in tho waters of the wells, have 
ieen first carried down from the outer surface at a distance to tho underground 
reservoirs that contain the waters underneath the surface of the Sahara? — A. C. R. 

VOL.. I. — NO. I. r> 
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them habits of industiy, has resulted in procuring them not onL 
competence but wealth. All the houses were built of crystallia 
sulphate of lime, and were roofed with cupolas ; from a distance 
village looking like a collection of bee-hives. This singular custom 
is explained by the paucity of wood in that country: in the absence ^ 
beams to support the planking of a roof^ they substitute a vault m 
a cupola, using the mid-rib of the palm-leaf for centreing. 

It is a curious trait in the inhabitants of Souf, that having ■ 
other water than that of the wells, and this water never remainiK 
on the sandy surface of the soil, they have no idea of a brook, or 
river, or any other kind of running water. 



ABSTKACTS OF BRITISH AND FOREIGN GEOLOGICAL PAPERS^ 



On the Eskebs of the Central Plain op Ireland. By G. H. EIinahan, 
(Read before the Geological Society of Dublin, Nov. 11, 1863.) 

A TTEMPTS to determine the mode of formation of a depo£ 
-^^ from intrinsic physical evidence have lately become much mor 
numerous than they were formerly. It was in this way that IMr 
Sorby determined, some years since, the mode of formation of tie 
sand-beds of Hastings, Isle of Wight, Yorkshire, &c., and last 
year the origin of certain mica-schists, through the occurrence in 
them of the structure he has designated ^ Ripple-drift ; ' and in a 
similar manner, Mr. G. H. Kinahan has recently discussed, in a 
paper read before the Geological Society of Dublin, the nature and 
origin of the Eskers of the Central Plain of Ireland. His paper is 
important, chiefly on account of its containing a proposed nomen* 
clature of Eskers, which we cannot explain better than by saying 
that it is nearly parallel to that of Coral-reefs proposed many years 
ago by Mr. Darwin ; we thus have Fringe-eskers, Ban-ier-eskers, 
and Shoal-eskers, as parallel terms to those of Fringing Reefs, Bar- 
rier Reefs, and Atolls ; but the relation of the last-named terms in 
each series is less evident than that of the others, and partakes 
more of the nature of antagonism than parallelism. 

Mr. Kinahan thus defines the three classes : — * The Fringe-eskers 
occur fringing high ground ; the Barrier-eskers stretch from one 
high ground to another; or run out as a spit or bar from high 
ground ; and the Shoal-eskers have been so called, as they seem to 
be similar to shoals and shifting banks of the present day.' 

In case any of our readers may ask the question, What is an 
Esker ? we may define it as a ridge, or rarely a mound, of sand or 
gravel, heaped up by the action of water, and derived from masses 
of the same material in close proximity to it. These masses, though 
they occur elsewhere, are most abundant in Ireland, where they have 
received the name of * Esker;' they are analogous to the sand- 
banks, harbour-bars, shoals, &c., now in process of formation, 
through the antagonistic action of tides and currents causing the 
accumulation of bottom-material at particular points. — H. M. J. 



OH 



Notices of Memoirs. 35 

SUfiU CRilE GLAUCOIOBUSB DU NOBD-OI71IST DU BaSSIN DB FaBXS. Par M. HiBBBT 

(Gomptes Rendus), 7 mars 1864. 

^HE author proposes to describe this deposit as it occurs in a 
•^ triangular area, the base measuring about 37^ miles, from Fecamp 
toTrouviJle, and the perpendicular 81 miles, from Trouville to Ver- 
non. The lower member of the deposit rests on the Gault, or on the 
Neocomian conglomerate, and is distinctly marked by the occurrence 
of the characteristic sand ; in the former case the Gault concretions 
aw mixed with the bottom Greensands. There are eight horizons, 
with a total thickness of 82 yards. They form two divisions, the 
lower being separated from the upper by a slight stratigrapliical 
break. The various subdivisions are connected by common fossils 
and similarity of mineral character. The upper limit of the Upper 
Greensand in this district is also sharply defined ; the beds being 
separated from the Chalk>marl by a break, indicating an intermediate 
elevation of the sea-bottom. A characteristic species, however, of 
the upper beds of Upper Greensand, Pseudodiadema variolare, has 
been found by the author, with Hemiaster Verneuilli (a Chalk species), 
in the Chalk-marl on the right bank of the Seine. 

The Upper Greensand is found on the northern coast of Calvados, 
near Trouville, at the height of about 330 feet, capping first the 
Jurassic rocks, and afterwards the ferruginous sands of the Lower 
Cretaceous rocks. Dipping ENE., it is seen about half-way up the 
cliflp at Havre and Honfleur; the dip throughout being from one to 
ten in a thousand. Dipping continually in the same direction, the 
Bpper beds, at first denuded, are gradually brought into view ; and 
the beds are buried under the overlying deposits, and lost sight of at 
the surface about a mile and a quarter to the west of £tretat. They 
reappear, by a fault, at Lillebonne. 

Besides the known disturbances by which this formation has been 
affected, the author describes a fault at Villequier, on the right bank 
of the Seine, where the sands are brought up to 264 feet above the 
sea. This very considerable upheaval forms an amphitheatre round 
the village of Villequier, and the beds are on a NW. and SE. anti- 
clinal, dipping away about 45° to SW. and 30° to NE D. T. A. 



1^ Stadt ijnd Umgebung von Olmutz. Einb geologische Skizzb zub Erlau- 
TBBUNO DEB Vebhaltnissb ihbeb Wassebquellen. Voii Heinbich Wolp. 
[The Town and Vicinity of Olmutz : a Geological Sketch in Explanation of the 
Conditions of their Water Supply.] (Jahrb. k. k. geol. Eeichsanst. voL xiii. 1863.) 

riBEAT difficulty having been experienced within the last thirty 
^ years in obtaining drinking water for the garrison and town of 
vlniutz, attempts were unsuccessfully made from time to time on a 
**lge scale to discover a supply by boring in the artesian method. 
These attempts were made without any idea of the geological con- 
ditions. The author submits an account of the geology to prevent 
fflture experiments, the failure of which may be readily predicted. 

The tower of the Rath-Haus in Olmiitz is 810 feet above the sea, 
the wooded heights to the west are 1,386 feet ; and these heights 
extend southward for some distance. To the east we have the 



■n O 



36 Notices of Memoirs. 

Heiligenberg (1,200 feet, the source of the Oder), and Na-Wart. 
(984 feet). To the north is the Bradlstein (1,884 feet), connectin 
the district with the Moravian mountains, which are structurally t3 
same. The heights of the plateau within this ring appear, from f 
map accompanying the author'& memoir, to vary from 720 to 850 fe ^ 
The valleys with which the plateau is intersected, and in one of whL . 
Olmiitz is built, are about 650 feet above the sea. 

The author considers that an elliptical boss of granite, a little 
the south of the town, is the geological cause of the want of 8uc&^ 
in boring for water. The hills around are covered for some dista>Yi 
with loess, beneath which Miocene beds, Culm-schists, Devoais 
limestone and sandstones, clay-slate and granite exist, coming out o 
both sides ; but lines of disturbance, connected with the presence o 
the granite, are traceable. Thus the Devonian recks are thrown of 
to the east at Na-Wartie, and to the west at Kosirzberg, while mid- 
way they dip on the north side to the north, and on the south side to 
the south. A succession of crystalline metamorphic rocks, formiDg 
zones of quartzite, clay-slate, and mica-slate, conduct to the granitic 
axis. The correctness of this view, which is very imperfectly illustrated 
by surface- geology, is proved by the borings made at various points. 

There is a considerable thickness of marine strata of the Miocene 
period in the neighbourhood of Olmiitz ; the important deposits of 
the Danube Valley, belonging to this part of the Tertiary epoch, 
extending in a narrow tongue a little beyond the town up the vailej 
of the March. At more than 850 feet above the sea^ lying on 
Devonian limestone, and not unfrequently faulted, there are sandy 
limestones, from one to four feet thick, containing Ceritkium rtibi'' 
ginosumy Tapes gregariuy Panopa^ Menardi, and Anomia costata. 

D. T. A. 

SULLE FlANTE FOSSILI DEL TrTAS DB EeCOABO, BACOOLTE DAIi PbOF. A. KaSSA* 

LONGO Ossebyazioni DEL Babomb Achdj^e DB ZiGNO. (Memorie dell' L B. 
Istituto Veneto di Scienze, Lettere, ed Arti, vol. xi. 1862.) 

rilHIS memoir consists of thirty-one pages of descriptions of species 
-*- of Plants collected by the late Prof. Massalongo from the 
Triassic strata of the Recoaro district, and is illustrated by ten 
plates of figures of the species. The species described, thirteen in 
number, twelve of which are new, are the following : — 

Equieetites Brongniarti (?), linger, 
Caulopteris? Maraschiniana,ilfa5«.itf*S'. 
C. Laeliana, Masaal. MS, 
C. Festariana, Massed. MS, 
^thophyllum Foetterlianum, Mass, 

MS. 
Echinostachys Massalongi, Zigno, 

The author arrives at the following conclusions: — 

1. That in the Trias of the Basin of Ricoaro there exist two 

different floras, one characterizing the * Lower Sandstone ' overlying 

the mica-schist, and the other peculiar to the * Upper Sandstone 

Marl, and Limestone.' The first is distinguished by the remains o 



Taxodites SaxolympisB, Massd. MS. 
Araucarites Recubariensis, Mass. MS* 
A. Massalongi, Zigno, 
A. pachyphyllus, Zigno, 
Haidingera Schaurothiana, Mass, 0' 
Taxites Massalongi, Zigno, 
T. Vicetinus, Massed, MS, 
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Eqme^es^ CaulopteriSf JEthophyUumj Haidingera, and Taxites ; the 
second by that of Araucarites and Taxodites ; and species of one 
fauna are not found in association with those belonging to the other. 

2. That the genera Taxites and Araucarites^ species of which liave 
not hitherto been found below the Lias, occur also, and very abun- 
dantly, in rocks of Triassic date. 

3. That the occurrence of the genera ^thophyllum and Haidin- 
gera, characteristic of the Bunter, in the * Lower Sandstone' of 
Recoaro, leads to the inference that all the rocks between the mica- 
schist and the Jurassic strata, in the valleys of the Leogra and of the 
Agno, belong to the Trias. — ^H. M. J. 



discovery of a New Chological Epoch in the Q^cUernary Forma- 
tions. — ^MM. G-arrigou and L. Martin have forwarded to the French 
Academy a long paper upon the epoch of the Aurochs, and that of 
the Reindeer, as established by (heir attentive study of the cave of 
Lourdes, in the Hautes-Pyr6nees. Two years ago this cave was the 
sahject of an interesting and detailed investigation by M. Alphonse 
Mihe-Mwards, of which the results were published in the 'Annales 
des Sciences Naturelles.' M. Lartet and A. Milne-Edwards visited 
this Quaternary formation, studied its fossils with great care, and 
described it as belonging to the age of the Aurochs ; and they 
have proved in a very satisfactory manner that man inhabited 
this cavern during that palseontologic epoch. MM. Garrigou and L. 
Martin have recently visited the same locality, and the results they 
now make known are very singular. The careful examination of the 
bones collected at the upper part of the cavern already explored by 
the naturalists above-named gave results identical with those of 
MM. Edwards and Lartet. The presence of bones of the Aurochs, 
the existence of bones of domestic animals, some bones that had been 
gnawed by a dog, the presence of nearly the entire normal amount 
of gelatine in these bones, their comparatively light colour, the dis- 
covery of a bone delicately sculptured, all prove that the authors 
vere dealing with the epoch of the Aurochs, of which man must have 
heen a contemporary ; and also that this upper portion indicates a 
geological epoch essentially different from the lower strata in the cave, 
As regards the lower portions of the cavern, the presence of bones 
of the Reindeer in abundance, great quantities of its horns, coarsely 
ornamented objects, flint implements, &c., the reddish-brown colour 
of the bones, the entire disappearance of their gelatine, and their 
property of adhering to the tongue, all indicate a more ancient epoch 
than that alluded to above. This epoch, according to MM. Garrigou 
and Martin, is that of the Reindeer* which the authors formerly dis- 
covered in the cavern of Izeste. The cavern of Lourdes thus fur- 
nishes us with the first example of the superposition of two succes- 
sive palaeontologic ages belonging to the Quaternary epoch. — T.L.P. 

* See M. Lartet's determination of the * Keindeer Period/ in his account of the 
Anrignac Cave, Ann. Sc. Nat. vol. xv. p. 231. — ^Edit. 
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The Dolomite Mountains. Excursions through Tyrol, Carin- 
thia, Carniola, and Friuli, in 1861-3. By Josiah Gilbert a-tid 
G. C. Churchill, F.G.S. 8vo. Longman, 1864 : pp. 576. 

THE Carinthian Alps have remained hitherto almost as unkno^^rn 
to English tourists as in the days when Goldsmith wrote "the 
couplet which serves for motto in this sumptuous volume. The great 
highway of the Splugen commonly forms the eastern boundary of tie 
Briton's wanderings. Few reach the Stelvio, or the line of railway 
from Verona to Trent and Botzen, though they lead to Innspruck, 
the heart of the Tyrol ; and fewer still devote their holidays to tie 
magnificent solitudes of the Eastern Alps. 

The geological party — if we may so term the two gentlemen, ac- 
companied by their ladies — whose excursions are now commemorated, 
have devoted the leisure of three or four successive summers to this 
comparatively unfrequented region. The field of their observations 
extends from the upper valley of the Adige eastward along the 
Drave, and among the mountains bounding it, to the cathedral town 
of Klagenfurt, and so on to Laibuch, where the railroad from Trieste 
to Vienna forms the furthest and most important route to the Aus- 
trian capital. But the region of the Dolomites — ^that in which they 
form the prominent features of the scenery — is more limited, not 
extending much beyond the valley of the Piave. Some might 
think that the company of ladies must have proved an impediment 
in their wanderings ; as the cur6 of Saas told his visitor, * If he had 
only left his mother at home, they might have done something/ 
But our authors found the travelling teapot and umbrella more 
useful than the alpenstock, and not only vindicate their policj' but 
gallantly assert that the book itself would have been much better 
if the ladies had written it. 

We must admit that we have found the narrative of Mr. Gilbert 
much more readable than Mr. Churchill's chapter on geology. But 
in this Magazine it will be more appropriate to refer the reader to 
the original work for all its tales and legends, of prince-bishops, dukes, 
and saints ; of mansions plundered by the French, and castles de- 
stroyed by the Turks ; the Rosengarten, and the Dragon of Klagen- 
furt ; * of modem hostelries, good and bad ; and of roads and passes, 
subjects of the highest interest to those about to visit a country for 
the first time. The narrative is illustrated by six chromo-lithographs 
and twenty-seven woodcuts, representing some of the principal 
mountain-groups and objects described by the visitors. 

There is a geological map of the Eastern Alps, by MM. Sedgwick 
and Murchison, in the 3rd vol. of the Geological Transactions, from 

* The inhabitants of Klagenfurt have preserved in the E-ath-Haus a fossil skull 
of the Tichorhine Khinoceros, which many of them believe to be a remnant of 
their old enemy, whose bronze effigy adorns their public square. We have been 
told by Professor Suess that a skull of the same kind of Rhinoceros, and a large 
fossil rib and thigh-bone, are suspended by a chain in the Cathedral of Cracow. 
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which we may still obtain a good general notion of the physical 
structure of the region. The central chain or * axis' of Plutonic and 
Metamorphic rocks — gneiss and syenite and granite — runs west and 
east, from Bormio and Glurns on the Stelvio, to the Glockner, and 
along the northern side of the valley of the Drave, passing by the 
silver-mines of Gmiind, and dividing into two branches as it ap- 
proaches Gratz. This range is flanked by regions of old slaty rocks 
and calcareous beds (near Bleiberg) full of Producta Martini ; with 
zones of Trias and Alpenkalk, * Quader' and Hippurite limestone. The 
great escarpments of the limestone on either side of the Alps are found 
to face the central masses along the borders of which they run. 

The regularity of these zones is interfered with by the great beds 
of porphyry and volcanic tuff, which are older than the Trias. The 
porphyry forms enormous plateaux in the neighbourhood of Botzen, 
averaging 4,000 feet in elevation, intersected by narrow 'doughs' 
whose walls rise 2,000 feet above the streanis, with sometimes a 
itair-Iike outline. Above these is placed the tuff-plateau, 2,000 feet 
in thickness, and still higher by thousands of feet rise here and there 
tbe masses of Dolomite. 

The authors of the Memoir on the Eastern Alps supposed the 
Dolomites to be of Oolitic age ; their serrated peaks are conspicuous 
n the sections accompanying the paper. They observed that at 
Bleiberg,* the metalliferous Dolomites rested on red sandstone and 
jypseons marls, but they were not aware that the overlying rock was 
dder than the Lias. The geology of the district has now been more 
^mpletely explored, and is graphically given in the work of Baron 
'On Richthofen (4to. 1860, with geologically coloured map and 
^tions), to which Mr. Churchill acknowledges himself indebted for 
^e materials of his sketch. The order of succession of the Triassic 
^ may be briefly stated : — 

1« Lower Lias ; * Dachstein ' (Dolomite). 

^' Upper Trias or *Keuper;' *Raibl beds' (fossiliferous). 

Schlern Dolomites, 3000—5000 feet thick. 
St. Cassian beds, a local member of the sedi- 
mentary volcanic tuff^, 2,000 feet thick. 
Mendola Dolomite (with Ammonites globo- 
SUSy &c.). 
3- Muschelkalk ; Campil beds, Seiss beds, &c. 
^' Bunter sandstein ; Groeden sandstone. 

The Lias forms plateaux, with the * Raibl beds ' at its borders. 
ODaetimes these latter appear as sloping ledges on the perpendicular 
^^Is of unbedded Dolomite, and are again surmounted by a series of 
^ort escarpments of Lower Lias Dolomites, forming a ledge between 
'le upper and lower precipices which resembles a * stratus ' cloud 

/The lead-mines of Bleiberg, near Villach, are the most extensive in Austria, 
welding annually 1,600 or 1,700 tons of metal. The roof of the workings is 
onned of a dark brown marble, ftill of Ammonites, polished sections of which 
'^bit the most brilliant iridescence. This is the famous Lumachello, or * Fire- 

laarble.' 
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crossing the mountain summits, and adds greatly to the suhlimitjr 
their aspect. There are no fossiliferous equivalents in England of -f:! 
deposits of St. Cassian and Hallstadt. Our White Lias is suppose 
to represent some higher beds, which have been called * Rhaet;i< 
after the Alps that divide Carinthia from the valley of the Inn. 

In the last pages of this substantial volume we come to their mo 
important geological topic, the origin of the Dolomites. Yon Buc 
asserted, and most geologists have since believed, that they original] 
consisted of carbonate of lime, and he attributed their conversion t 
the influence of magnesian vapour evolved from the augitic porphyrie 
beneath, during a period of depression. Unfortunately, it is no eas] 
matter to vaporize magnesia; and, although it is highly probabI( 
that water has done more to metamorphose rocks than even the 
Plutonic fires, yet it is difficult to accept theories requiring that the 
sea should remain for ages at the boiling point. Mr. Sterry Hunt 
has made some observations on the action of solutions of bicarbonate 
of soda upon sea-water, by which hydrated carbonate of magnesia 
might be produced, and afterwards converted, with the aid of heat 
and pressure, into Dolomite. Sir B. Murchison and Prof. Harkness 
have still more recently suggested that the frequent association of 
gypsum with Dolomite supports the notion that the magnesia origi- 
nally existed as a sulphate (Geol. Joum. May 1864). Some portions 
of the English magnesian limestones may have been originally de- 
posited in the form of sediment derived from the waste of Dolomite 
mountains ; but the concretionary beds, and the magnesian carboni- 
ferous limestone of Breedon, are probably metamorphic. The ques- 
tion is one for the chemist, and all the geologist can do is to set the 
facts rightly before his fellow-worker. 

The peculiar form of the Dolomite mountains presents another 
question, admitting of a more satisfactory solution. Dr. Richthofen 
has called attention to their remarkable resemblance to coral-reefs, 
such as we know them to be from soundings, and theoretical considera- 
tions. The wood-cut (for the use of which we are indebted to the 
publishers) will give an idea of the outline of a group of Dolomite 
mountains, but a more vivid impression is conveyed by Mr. Churchill'^ 
comparison of them — scattered over the porphyritic platforms— 1< 
icebergs stranded ; so little connection did they appear to have witl 
the associated rocks. Sir R. Murchison observed traces of bedding oi 
some of their precipices, seen in a favourable light ; but they usuaU; 
appear devoid of stratification, and are deeply divided by vertic^ 
fissures. There is an unromantic view of the Dolomitic Podoigebirg* 
forming the frontispiece to Dr. Klipstein's work on the fossils of S 
Cassian,* which even more strongly than Mr. Gilbert's views broug^l 
to mind a rude outline of a Red Sea coral-reef made by the engine^ 
who erected the lighthouse on the Uschruffee Islands. On cuttii^ 
down the reef, he found that the coral was not solid, but fonn^ 
of irregular columns, which expanded their summits laterally as th^ 
reached the limit of growth at the low-water line, leaving fissures a^ 

* The collection made by Dr. Klipstein is in the British Museum. 
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ttiRM llut were open or only filled with mud. Boyond tw only -live 
tiuba<m dtere irks no lining cond, but a botlom of coral-iinnil. 

Hrenberg, irbe^ deveribing' the corals of the Ued Sen, cnnipftros 
Ibea to foreet-trees. The huge brain-cornls {Mteandrinec) lui old iw 
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the Pharaohs, grow upwards like living pillars, crowned with vcrdftur 
Bwnmits, and leave a dead aud petrified mass below. For it npiioarn 
that not only do these corals fiil up their own cells and caviticM more 
or less, but they are further solidified by the infiltration of crystalline 
'^uboaste of lime, ae Mr. Darwin has described in his celcbrtite<l 
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Journal. Mr. Churchill suggests that the formation of Dolomm.^ 
may he going on in coral reefs at the present day ; for the spe^z^f. 
mens of coral rock brought home by Dana from the raised island of 
Matea, or Aurora, were found to contain in one case 5 per cent, a-^Kid 
in another as much as 38 per cent., of carbonate of magnesia. 

And if we suppose the Dolomite mountains of Carinthia to hc^Te 
been formed on a gradually subsiding basis, they may have grown ^p 
like the low islands of the Pacific, till the sea attained the depth of 
a thousand fathoms, preserving their original contour from first ix) 
last, the groups of corals, like a forest of tree-trunks without top^ 
rising upwards together, and becoming partially solid by lateral 
growth, or by filling up with sediment. 

We have no fossil coral-reef in England wherewith to compare tie 
Dolomite Mountains. Our Magnesian limestone affords only Bryozoa^ 
for it has not been suspected that the remarkably concentric and 
radiated concretions are metamorphosed corals. In our Silurian 
coral-reef of the Wenlock Edge and Dudley there may be masses of 
branching coral a yard across, and convex Stromatopora (which are 
not corals) of nearly equal size. But the coral-beds are separated 
by clay partings, and never attain a great thickness. The Devon- 
shire marbles have much the appearance of coral-reefs, so far as 
respects the scattering of small masses over a region of argiilaceoiu 
schists. In the Carboniferous Limestone layer above layer of branch- 
ing corals may be seen in the lofty cliffs of Cheddar and the weather- 
beaten shores of Lough Erne. There the corals are slightly silicified, 
and stand out in relief, while the mass of the rock is composed of 
sediment with Foramini feral and Encrinital debris. The Coral-rag 
forms a reef in some parts of Wiltshire, but it is rarely seen in sec- 
tion ; the corals are usually obtained as stones from the ploughed fields. 

The conversion of a limestone coral-reef into Dolomite becomes 
comparatively easy of belief, since Mr. Sorby has shown that coral 
(like nacre) has the constitution of aragonite, a much less stable 
compound than calcareous spar. 

Pearly shells are never preserved in calcareous rocks, unless in * 
metamorphic condition. And the corals of the Oolite formation are 
usually silicified, like those of Tisbury in Wiltshire and Nattheim in 
Germany, or replaced by structureless calcite full of sparry cavities. 
It is now also well-known that the masses of annulated chalcedony, 
called * Beekite/ found in the neighbourhood of Torquay, are Devo- 
nian corals more or less completely replaced by silica, for they are 
sometimes hollow, and in other instances contain a nucleus of fossil coral. 
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THE GEOLOGICAL SOCIETY OF LONDON. 
The following communications were read, May 26y 1864 : — 

1. * On the Geology of part of the North-western Himalayas.' 
By Captain Godwin-Austen. With Notes on the Fossils ; by Messrs. 
T. Davidson, R. Etheridge, and S. P. Woodward. 
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The geological formations occurring in those regions were stated 
to be (1) a fluvio-lacustrine series, (2) a Siwalik series, (3) Nummu- 
litic Limestone, (4) Jurassic rocks, and (5) a Palaeozoic series. In 
reference to the fluvio-lacustrine strata, the author gave a resumd of 
the conclusions respecting their physical features and mode of for- 
mation at which he had arrived in a former paper,* and in addition 
gare some details respecting their position and stratigraphical cha- 
racters, especially descrihii^ the mode of occurrence in them of 
some land and freshwater Shells, which were referred to in a Note 
^y Mr. S. P. Woodward, as heing all recent British species. The 
^a&es in which the lacustrine deposits were formed were supposed 
^y Capt. Grodwin- Austen to have been produced in consequence of 
the mouths of valleys, into which rivers run, becoming blocked up 
^J means of glaciers and otherwise, as now often happens in the 
'ame region. Stratigraphical details of the other series of rocks 
^ere then given, the Jurassic formation being supposed to belong 
the Middle Division of the Oolites, and the Palseozoic limestone 
•eing described as Carboniferous Limestone, both of which determi- 
ations were confirmed by Messrs. Etheridge and Davidson in Notes 
^ the Fossils, in which their striking resemblance to those of the 
ime age in Britain was shown. The age of the clay-slate and mica- 
ate was stated to be very doubtful ; and the author concluded by 
^scribing the localities in which granite rocks occur, but chiefly as 
rming the axis of the North-western Himalayas. 
2. * On the Cetacean Fossils termed Ziphius by Cuvier, with a 
>tice of a new species {Belemnoziphius compressus) from the Red 
rag.' By Prof. T. H. Huxley, F.R.S., F.G.S. 
'The genus Ziphius, as originally constituted by Cuvier, contained 
iree species described by him, namely, Z, cavirostris, Z, plani- 
>stris, and Z. longirostris ; but it is probable that each of these 
ially belongs to a distinct genus — the first to Ziphius, the second 
» Choneziphius, and the last to the author's genus Belemnoziphius, 
tore recently M. Gervais has established a new species — Ziphius 
*ecanii — from a specimen formerly considered to belong to Z, Ion- 
irostris ; and this species, with that described in this paper, and 
rofessor Owen's MS. species in the British Museum, were also 
onsidered referable to Belemnoziphius, 

Besides the foregoing conclusions respecting the affinities of the 
ossil Rhynchoceti, Professol* Huxley discussed the relations of the 
'ecent genera and species of the same group, including the Ceta- 
iean of Aresquiers, which was considered by Gervais to belong 
to the genus Ziphius, He exhibited these relations in a tabulai* 
form, and concluded by stating that he had arrived at the following 
I'esults: — 

!• Unless the Cetacean of Aresquiers be identical with Ziphius 
cmrosiris, all the Ziphii of Cuvier belong to Cetacea generally 
distinct from those now living. 
2. If the Cetacean of Aresquiers be identical with Ziphius cavi- 

* Quart. Journ. Geol. Soc, vol. xv. p. 221. 
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rostrisy it is not certain that the latter is truly fossil ; nor, if it I) 
so, have we any knowledge of its stratigraphical position. 

3. Of the certainly fossil Ziphiiy the stratigraphical position o: 
Belemnoziphius longirostris is unknown ; but all the other specief 
of that genus, and Choneziphius planirostriSy are derived from the 
English or Antwerp Crag, and are not known to occur out of it. 

4. So that at present we are ^usti^ed in regardrng Belemnoziphius 
and Choneziphius as true Crag Mammals. 

The following communications were read, June 8, 1864 : — 

1. * On the Rhsetic Beds and White Lias of Western and Central 
Somerset, and on the discovery of a new Fossil Mammal in the Grej 
Marlstones beneath the Bone-bed.' By W. Boyd Dawkins, Esq., 
B.A.., F.Gr.S. 

After describing the sections in the district, and showing the 
palseontological relations of the White Lias to the Avicula contorta 
series and the zone of Ammonites planorbis^ the author enunciated 
the following conclusions: — (1) That the true position of the White 
Lias is inunediately above the Avicfila contorta zone of Dr. Wright, 
and at the base of the Lower Lias shales ; (2) that it is entirely 
distinct from the Rhsetic beds, lithologically and palseontologically; 
and (3) from the discovery of Bhaetic fossils in the Grey Marls 
below the Bone-bed, that the latter belong to the Bhaetic formation. 
He then proceeded to describe a two-fanged mammalian tooth, which 
he had found in the Grey Marlstones below the Bone-bed, and 
which he considered to be the analogue of the trenchant four- 
ridged premolar of HypsiprymnuSy of the section to which H, Hun- 
teri belongs. Until additional remains be found, its affinities to 
Microlestes or to Plagidulax cannot be determined ; Mr. Dawkins 
has, therefore, named it provisionally Hypsiprymnopsis Rha^icus. In 
conclusion he traced the range of the Marsupials in space and time, 
showing that of the six families into which Van der Hoeven divides 
the existing Marsupials, two — the entomophagous and sarcophagous 
Dasyurina, and the phytophagous Macropoda — had been repre- 
sented in England during the interval between the deposition of the 
Rhaetic Marlstones and that of the Purbeck beds. 

2. * On the Geological Structure of the Malvern Hills and ad- 
jacent District.' By Harvey B. Holl, M.D., F.G.S. 

The geological structure of these hills Vas described in detail, an^ 
it was concluded that the rocks hitherto treated of as syenite, an^ 
supposed to form the axis of the range, are in reality of metamorpb*^ 
origin, consisting of gneiss (both micaceous and homblendic), mic^ 
schist, hornblende-schist, &c., all invaded by veins of granite aO* 
trap-rocks. It was then shown that the Hollybush Sandstone is tl^ 
equivalent of the Middle Lingula-flags, and that the overlying blaC^ 
shales correspond with the Upper Lingula-beds, the whole beii^ 
overlain, as in Wales, by Dictyonema-shales. These rocks, on tl^ 
east of the Herefordshire Beacon, are altered by trap-dykes, whic^ 
were shown to be of later date than those traversing the crystalli:i^ 
rocks before alluded to. Allusion was next made to the Upp^ 
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idovery strata inrhich overlie unconformably the Primordial rocks 
notic^ ; after which the several faults in the district were de- 
bed in detail. Dr. Holl concluded with some remarks on the 
leral relations of the rocks of the Malvern Hills with tlioso of the 
Toanding districts, describing the successive physical changes 
)posed to have been consequent upon their deposition and their 
)seqaeiit elevations and depressions. 

IflE Severn Valley Field-club held their first meeting for the 
isent season on 26th May, at Benthall Edge. An address was 
ivered by the Rev. W. Purton (one of the Vice-Presidents of the 
jb), npon the geological characteristics of the district. He de- 
ibed the various physical changes which had taken place from the 
position of the oldest Palaeozoic strata to the period of the Glacial 
ft, and the erosion of the Valley of the Severn. They next pro- 
dded to Benthall Hall, the seat of G. Maw, Esq., F.G.S., where 
) members and their fdends, upwards of sixty in number, partook 
luncheon. A large collection of flint and stone implements, from 
ance, Denmark, and Switzerland, and many British localities 
nt for the occasion by Messrs. John Lubbock, Evans, Christy, 
ndall, Wyatt, and others), were exhibited, and excited great 
erest. The Rev. A. T. Bonner (H. M. Inspector of Schools), gave 

explanatory lecture upon the collection, recapitulating the evi- 
nce derived from the Drift-gravels, the Danish Peat-mosses, and 
) Swiss Lake-dwellings. The President described the Peri- 
rd caves explored by MM. Christy and Lartet. The Rev. T. 
gg considered that these weapons might have been in use at a less 
note period than was generally supposed. Mr. J. Maw, sen., 
Tended the antiquity of these interesting relics. The members 
xt visited the gravel-beds near the Severn Valley Railway [de- 
•ibed by Mr. George Maw, F.G.S., Quart. Journ. Geol. Soc, 
64, p. 131], on their way to Build was, where the Rev. W. H. 
ayne read an interesting paper on the Abbey. From Buildwas 
3 party adjourned to Severn House, the residence of the Presi- 
nt, where tea was prepared. Soon after the meeting separated. — 
idow^s Shrewsbury Journal^ June 1, 1864. 
The annual meeting of the Dudley and Midland Geological 
)CiETT and Field-club was held on Tuesday, May 24th. The 
ght Honourable the Earl of Dudley was elected President of the 
)ciety for the ensuing year, Mr. E. Hollier Hon. Curator, and Mr. 
)hn Jones Secretary. The columnar basalt of Rowley was visited 
iring the day by the members of the club. — Colliery Guardian^ 
^ay 28, 1864. 

Berwickshire Naturalists' Club. — This club held a meeting 
' Greenlaw on the 26th May. After breakfast, the members pro- 
-eded to inspect the remarkable * kaims ' at Bedshiel, about the 
>rmation of which there has been considerable diversity of opinion.* 

*See the Report of the British Assoc, 1861, Rep. Sect. p. 115, for Mr. Milne- 
lome's views of their having been formed of marine shingle when the land was at 
lower level than it is at present. — Edit. 
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Heiligenberg (1,200 feet, the source of the Oder), and Na-Wartic 
(984 feet). To the north is the Bradlstein (1,884 feet), connecting 
the district with the Moravian mountains, which are structurally the 
same. The heights of the plateau within this ring appear, from the 
map accompanying the author'^ memoir, to vary from 720 to 850 feet 
The valleys with which the plateau is intersected, and in one of which 
Olmiitz is built, are about 650 feet above the sea. 

The author considers that an elliptical boss of granite, a little to 
the south of the town, is the geological cause of the want of success 
in boring for water. The hills around are covered for some distance 
with loess, beneath which Miocene beds, Culm-schists, Devonian 
limestone and sandstones, clay-slate and granite exist, coming out on 
both sides ; but lines of disturbance, connected with the presence of 
the granite, are traceable. Thus the Devonian recks are thrown off 
to the east at Na- War tie, and to the west at Kosirzberg, while mid- 
way they dip on the north side to the north, and on the south side to 
the south. A succession of crystalline metamorphic rocks, forming 
zones of quartzite, clay-slate, and mica-slate, conduct to the granitic 
axis. The correctness of this view, which is very imperfectly illustrated 
by surface- geology, is proved by the borings made at various points. 

There is a considerable thickness of marine strata of the Miocene 
period in the neighbourhood of Olmiitz ; the important deposits of 
the Danube Valley, belonging to this part of the Tertiary epoch, 
extending in a narrow tongue a little beyond the town up the valley 
of the March. At more than 850 feet above the sea^ lying on 
Devonian limestone, and not unfrequently faulted, there are sandj 
limestones, from one to four feet thick, containing Certthium rubi' 
ginosum. Tapes gregaria^ Panopcea Menardi, and Anomia costata* 

D. T. A. 

SULLB PlA-NTB FOSSILI DEL TSLLB DB BeCOABO, BACOOLTE DAL PbOP. A. MASSA- 

LONGO OssEBYAzioNi DEL Babonb Achille DB ZiGNo. (Memorie dell' I ^• 
Istituto Veneto di Scienze, Lettere, ed Arti, vol. xi. 1862.) 

rriHIS memoir consists of thirty-one pages of descriptions of species 
-^ of Plants collected by the late Prof. Massalongo from the 
Triassic strata of the Recoaro district^ and is illustrated by ten 
plates of figures of the species. The species described, thirteen in 
number, twelve of which are new, are the following : — 



Taxodites SaxolympisB, Massal. MS. 
Araucarites Hecubariensis; Mass. M^' 
A. Massalongi, Zigno. 
A. pachyphyllus, Zigno. 
Ilaidingeraochaurothiana, Mass. M^' 
Taxites Massalongi, Zigno, 
T. Vicetinus, Massal. MS. 

The author arrives at the following conclusions: — 

1. That in the Trias of the Basin of Ricoaro there exist t^^ 

different floras, one characterizing the 'Lower Sandstone' overlyiu^ 

the mica-schist, and the other peculiar to the * Upper Sandston.^' 

Marl, and Limestone.' The first is distinguished by the remains O 



Equisetites Brongniarti (?), Unger. 
Caulopteris? Maraschiniana,Jfa58.ilifAS'. 
C. Laeliana, Massal. MS. 
C. Festariana, Massal. MS. 
^^thophyllum Foetterlianum, Mass. 

MS. 
Echinostachys Massalongi, Zigno. 
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luiseHtes, Caui€>pt€riSf JEthophyUuniy Haidingera, and Taxites ; the 
jond by that of Araucarites and Taxodites ; and species of one 
ana are not found in association with those belonging to the other. 

2. That the genera Taxites and Araucarites^ species of which have 
)t hitherto been found below the Lias, occur also, and very abun- 
intly, in rocks of Triassic date. 

3. That the occurrence of the genera ^thophyllum and Ilaidin- 
2ray characteristic of the Bunter, in the * Lower Sandstone' of 
lecoaro, leads to the inference that all the rocks between the mica- 
shist and the Jurassic strata, in the valleys of the Leogra and of the 
Lgno, belong to the Trias. — H. M. J. 



Discoveri/ of a New Geological Epoch in the Quaternart/ Forma- 
ms.^MM.. G-arrigou and L. Martin have forwarded to the French 
Academy a long paper upon the epoch of the Aurochs, and that of 
he Reindeer, as established by (heir attentive study of the cave of 
[jourdes, in the Hautes-Pyr6nees. Two years ago this cave was the 
^object of an interesting and detailed investigation by M. Alphonse 
Siilne-Edwards, of which the results were published in the 'Ann ales 
les Sciences Naturelles.' M. Lartet and A. Milne-Edwards visited 
ibis Quaternary formation, studied its fossils with great care, and 
iescribed it as belonging to the age of the Aurochs ; and they 
lave proved in a very satisfactory manner that man inhabited 
'his cavern during that palseontologic epoch. MM. Garrigou and L. 
Martin have recently visited the same locality, and the results they 
low make known are very singular. The careful examination of the 
H)De8 collected at the upper part of the cavern already explored by 
he naturalists above-named gave results identical with those of 
^M. Edwards and Lartet. The presence of bones of the Aurochs, 
he existence of bones of domestic animals, some bones that had been 
jnawed by a dog, the presence of nearly the entire normal amount 
>f gelatine in these bones, their comparatively light colour, the dis- 
covery of a bone delicately sculptured, all prove that the authors 
^ere dealing with the epoch of the Aurochs, of which man must have 
)een a contemporary ; and also that this upper portion indicates a 
geological epoch essentially different from the lower strata in the cave. 
^ regards the lower portions of the cavern, the presence of bones 
>f the Reindeer in abundance, great quantities of its horns, coarsely 
ornamented objects, flint implements, &c., the reddish-brown colour 
>f the bones, the entire disappearance of their gelatine, and their 
property of adhering to the tongue, all indicate a more ancient epoch 
than that alluded to above. This epoch, according to MM. Garrigou 
^nd Martin, is that of the Reindeer,* which the authors formerly dis- 
covered in the cavern of Izeste. The cavern of Lourdes thus fur- 
bishes us with the first example of the superposition of two succes- 
sive palaeontologic ages belonging to the Quaternary epoch. — T.L.P. 

* See M. Lartet's determination of the ' Keindeer Period,' in his account of the 
^^rignae Cave, Ann. Sc. Nat. vol. xv. p. 231.— Edit. 
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Heiligeiiberg (1,200 feet, the source of the Oder), and Na-Wartie 
(984 feet). To the north is the Bradlstein (1,884 feet), connecting 
the district with the Moravian mountains, which are structurally the 
same. The heights of the plateau within this ring appear, from the 
map accompanying the author'^ memoir, to vary from 720 to 850 feet 
The valleys with which the plateau is intersected, and in one of which 
Olmiitz is built, are about 660 feet above the sea. 

The author considers that an elliptical boss of granite, a little to 
the south of the town, is the geological cause of the want of success 
in boring for water. The hills around are covered for some distance 
with loess, beneath which Miocene beds. Culm-schists, Devonian 
limestone and sandstones, clay-slate and granite exist, coming out on 
both sides ; but lines of disturbance, connected with the presence of 
the granite, are traceable. Thus the Devonian recks are thrown off 
to the east at Na-Wartie, and to the west at Kosirzberg, while mid- 
way they dip on the north side to the north, and on the south side to 
the south. A succession of crystalline metamorpbic rocks, forming 
zones of quartzite, clay-slate, and mica-slate, conduct to the granitic 
axis. The correctness of this view, wh ich is very imperfectly illustrated 
by surface- geology, is proved by the borings made at various points. 

There is a considerable thickness of marine strata of the Miocene 
period in the neighbourhood of Olmiitz ; the important deposits of 
the Danube Valley, belonging to this part of the Tertiary epoch, 
extending in a narrow tongue a little beyond the town up the valley 
of the March. At more than 850 feet above the sea^ lying on 
Devonian limestone, and not unfrequently faulted, there are sandy 
limestones, from one to four feet thick, containing Cerithium rubi- 
ginosunty Tapes gregaria, Panopcea Menardi^ and Anemia costata, 

D. T. A. 

SULLB PlA-NTB FOSSILI DEL TrIAS DB BeCOABO, BACOOLTE DAL PbOP. A. MASSA- 

LONGO OssEBYAzioNi DSL Babonb Achille DB ZiGNo. (Memorie dell' !• ^ 
Istituto Veneto di Scienze, Lettere, ed Arti, vol. xi. 1862.) 

rriHIS memoir consists of thirty-one pages of descriptions of species 
-^ of Plants collected by the late Prof. Massalongo from the 
Triassic strata of the Recoaro district, and is illustrated by ten 
plates of figures of the species. The species described, thirteen in 
number, twelve of which are new, are the following : — 



Taxodites SaxolympisB, Massed. MS. 
Araucarites Hecubariensis; Mass, MS' 
A. Massalongi, Zigno, 
A. pachyphyllus, Zigno, 
Haidingera Schaurothiana, Mass, M^* 
Taxites Massalongi, Zigno, 
T. Vicetinus, Massal. MS, 

The author arrives at the following conclusions: — 

1. That in the Trias of the Basin of Ricoaro there exist t^^ 

different floras, one characterizing the 'Lower Sandstone' overlyir^^ 

the mica-schist, and the other peculiar to the * Upper Sandstoa^' 

Marl, and Limestone.' The first is distinguished by the remains <^ 



Equisetites Brongniarti (?), Unger. 
Caulopteris? Maraschimana,Jfa58.ilifAS'. 
C. Laeliana, Massal, MS, 
C. Festariana, Massal, MS, 
^Ethophyllum Foetterlianum, Mass, 

MS, 
Echinostachys Massalongi, Zigno, 
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Equisetites, CaulopteriSy JEthophyUumj Haidingera, and Taxites ; tho 
second by that of Araucarites and Taxodites ; and species of one 
fauna are not found in association with those belonging to the other. 

2. That the genera Taxites and Araucarites^ species of which have 
not hitherto been found below the Lias, occur also, and very abun- 
dantly, in rocks of Triassic date. 

3. That the occurrence of the genera ^thophyllum and Haidin- 
gera^ characteristic of the Bunter, in the * Lower Sandstone' of 
Recoaro, leads to the inference that all the rocks between the mica- 
schist and the Jurassic strata, in the valleys of the Leogra and of the 
Agno, belong to the Trias. — H. M. J. 



Discovery of a New Geological Epoch in the Quaternary Forma- 
^»«.— MM. Garrigou and L. Martin have forwarded to the French 
Academy a long paper upon the epoch of the Aurochs, and that of 
the Reindeer, as established by (heir attentive study of the cave of 
Lourdes, in the Hautes-Pyr6n^es. Two years ago this cave was the 
subject of an interesting and detailed investigation by M. Alphonse 
Mibe-Edwards, of which the results were published in the ^Annales 
des Sciences Naturelles.' M. Lartet and A. Milne-Edwards visited 
this Quaternary formation, studied its fossils with great care, and 
described it as belonging to the age of the Aurochs ; and they 
luive proved in a very satisfactory manner that man inhabited 
thb cavern during that palseontologic epoch. MM. Garrigou and L. 
Martin have recently visited the same locality, and the results they 
now make known are very singular. The careful examination of the 
bones collected at the upper part of the cavern already explored by 
the naturalists above-named gave results identical with those of 
Mm. Edwards and Lartet. The presence of bones of the Aurochs, 
the existence of bones of domestic animals, some bones that had been 
gnawed by a dog, the presence of nearly the entire normal amount 
of gelatine in these bones, their comparatively light colour, the dis- 
covery of a bone delicately sculptured, all prove that the authors 
^ere dealing with the epoch of the Aurochs^ of which man must have 
been a contemporary ; and also that this upper portion indicates a 
geological epoch essentially different from the lower strata in the cave. 
As regards the lower portions of the cavern, the presence of bones 
of the Eeindeer in abundance, great quantities of its horns, coarsely 
oroamented objects, flint implements, &c., the reddish-brown colour 
of the bones, the entire disappearance of their gelatine, and their 
property of adhering to the tongue, all indicate a more ancient epoch 
than that alluded to above. This epoch, according to MM. Garrigou 
and Martin, is that of the Reindeer^* which the authors formerly dis- 
covered in the cavern of Izeste. The cavern of Lourdes thus fur- 
nishes us with the first example of the superposition of two succes- 
sive palaeontologic ages belonging to the Quaternary epoch. — T.L.P. 



* See M. Lartet's determination of the * Keindeer Period,' in his account of th 
Aurignac Cave, Ann. Sc. Nat. vol. xv. p. 231.— Edit. 
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Heiligeiiberg (1,200 feet, the source of the Oder), and Na-Wartie 
(984 feet). To the north is the Bradlstein (1,884 feet), connecting 
the district with the Moravian mountains, which are structurallj the 
same. The heights of the plateau within this ring appear, from the 
map accompanying the author's memoir, to vary from 720 to 850 feet 
The valleys with which the plateau is intersected, and in one of which 
Olmiitz is built, are about 660 feet above the sea. 

The author considers that an elliptical boss of granite, a little to 
the south of the town, is the geological cause of the want of success 
in boring for water. The hills around are covered for some distance 
with loess, beneath which Miocene beds, Culm-schists, Devonian 
limestone and sandstones, clay-slate and granite exist, coming out on 
both sides ; but lines of disturbance, connected with the presence of 
the granite, are traceable. Thus the Devonian recks are thrown off 
to the east at Na-Wartie, and to the west at Kosirzberg, while mid- 
way they dip on the north side to the north, and on the south side to 
the south. A succession of crystalline metamorphic rocks, forming 
zones of quartzite, clay-slate, and mica-slate, conduct to the granitic 
axis. The correctness of this view, which is very imperfectly illustrated 
by surface- geology, is proved by the borings made at various points. 

There is a considerable thickness of marine strata of the Miocene 
period in the neighbourhood of Olmiitz ; the important deposits of 
the Danube Valley, belonging to this part of the Tertiary epoch, 
extending in a narrow tongue a little beyond the town up the valley 
of the March. At more than 850 feet above the sea^ lying on 
Devonian limestone, and not unfrequently faulted, there are sandy 
limestones, from one to four feet thick, containing Cerithium rubi- 
ginosum, Tapes gregaria^ Panopaa Menardi, and Anomia costatiu 

D. T. A. 

SULLB PlA-NTB FOSSILI DEL TrIAS DB BeCOABO, BACOOLTE DAL PbOP. A. MaSSA- 

LONGO OssEBYAzioNi DEL Babonb Achille DB ZiGNo. (Memorie delT L B. 
Istituto Veneto di Scienze, Lettere, ed Arti, vol. xi. 1862.) 

rilHIS memoir consists of thirty-one pages of descriptions of species 
-^ of Plants collected by the late Prof. Massalongo from the 
Triassic strata of the Recoaro district^ and is illustrated by ten 
plates of figures of the species. The species described, thirteen in 
number, twelve of which are new, are the following : — 



Taxodites SaxolympisB, Massed. MS. 
Araucarites Hecubariensis; Mass, MS' 
A. Massalon^, Zigno, 
A. pachyphyllus, Zigno. 
Haidingera Schaurothiana, Mass. M^' 
Taxites Massalongi, Zigno, 
T. Vicetinus, Massal. MS. 

The author arrives at the following conclusions: — 
1. That in the Trias of the Basin of Ricoaro there exist tW^ 
different floras, one characterizing the * Lower Sandstone ' overlyiu^ 
the mica-schist, and the other peculiar to the * Upper Sandstone ] 
Marl, and Limestone.' The first is distinguished by the remains C^ 



Equisetites Brongniarti (?), Unger. 
Caulopteris? 'M.QXB&chmim&jMass.MS. 
C. Laeliana, Massal. MS, 
C. Festariana, Massal, MS, 
^thophyllimi Foetterlianum, Mass, 

MS. 
Echinostachys Massalongi, Zigno. 
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Eqmedtes, Caulopteris^ JEihophyllum, Haidingera, and Taxites ; the 
second by that of Araucarites and Taxodites ; and species of one 
fauna are not found in association with those belonging to the other. 

2. That the genera Taxites and Araucarites, species of which have 
not Mtherto been found below the Lias, occur also, and very abun- 
dantly, in rocks of Triassic date. 

3. That the occurrence of the genera JEthophyllum and Haidin- 
gera^ characteristic of the Bunter, in the * Lower Sandstone' of 
Recoaro, leads to the inference that ail the rocks between the mica- 
schist and the Jurassic strata, in the valleys of the Leogra and of the 
Agno, belong to the Trias. — H. M. J. 



Discovert/ of a New Geological Epoch in the Q^aternary Forma- 
ixans, — MM. Grarrigou and L. Martin have forwarded to the French 
Academy a long paper upon the epoch of the Aurochs, and that of 
the Reindeer, as established by (heir attentive study of the cave of 
Lourdes, in the Hautes-Pyr6nees. Two years ago this cave was the 
subject of an interesting and detailed investigation by M. Alphonse 
Mike-Mwards, of which the results were published in the ^Annales 
des Sciences Naturelles/ M. Lartet and A. Milne-Edwards visited 
this Quaternary formation, studied its fossils with great care, and 
described it as belonging to the age of the Aurochs ; and they 
have proved in a very satisfactory manner that man inhabited 
this cavern during that palseontologic epoch. MM. Garrigou and L. 
Martin have recently visited the same locality, and the results they 
now make known are very singular. The careful examination of the 
bones collected at the upper part of the cavern already explored by 
the naturalists above-named gave results identical with those of 
MM. Edwards and Lartet. The presence of bones of the Aurochs, 
the existence of bones of domestic animals, some bones that had been 
gnawed by a dog, the presence of nearly the entire normal amount 
of gelatine in these bones, their comparatively light colour, the dis- 
covery of a bone delicately sculptured, all prove that the authors 
vere dealing with the epoch of the Aurochs, of which man must have 
heen a contemporary ; and also that this upper portion indicates a 
geological epoch essentially different from the lower strata in the cave. 
As regards the lower portions of the cavern, the presence of bones 
of the Beindeer in abundance, great quantities of its horns, coarsely 
ornamented objects, flint implements, &c., the reddish-brown colour 
of the bones, the entire disappearance of their gelatine, and their 
property of adhering to the tongue, all indicate a more ancient epoch 
than that alluded to above. This epoch, according to MM. Garrigou 
and Martin, is that of the Reindeer* which the authors formerly dis- 
covered in the cavern of Izeste. The cavern of Lourdes thus fur- 
bishes us with the first example of the superposition of two succes- 
sive palaeontologic ages belonging to the Quaternary epoch. — T.L.P. 

* See M. Lartet's determination of the ' Keindeer Period,' in his account of the 
Aurignac Cave, Ann. So. Nat. vol. xv. p. 231.— Edit. 
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Mr. Gunn's Essay on the Geology of Norfolk, and printed 
* White's Gazetteer ' last autumn, I adopted the Bridling 
species from Mr. Wood's list with little alteration ; but havi 
been requested to revise and reprint that list, I commenc 
with the shells of Bridlington, as I had the opportunity 
examining the materials used by Mr. Wood, and more rejM3-5 
access to some of them. 

The following list has been prepared partly from a fre^^l 
examination of Mr. Bean's collection, and partly from a ^" 
supplied by Mr. Leckenby, who has also forwarded to me 
various times such of the fossils as I wished to examine. . 
the specimens about which I entertained any doubt have be 
kindly examined by Mr. Gwyn Jeffreys, who has enabl^3C 
me to compare some of the critical species with their rece:a::i^ 
analogues. 

This investigation has led to the somewhat unexpected resuaJ^ 
that the Bridlington deposit can no longer be considered ttie 
exact equivalent of the Norwich Crag in age, or in climat::^! 
conditions. Of the sixty-three shells found by Mr. Leckenl^y 
and Mr. Bean at Bridlington, only thirty-five are common to tlie 
Norwich Crag. And while twenty-nine species — or one-h^^lf 
of those from Bridlington which are still living — are limited to 
the seas north of Britain, only one-sixth part of those found 
in the Norwich Crag have an Arctic character. 

In order to compare the Bridlington Shells with those of tie 
Northern Drift, I have prepared a list of one hundred and 
thirty-four species, chiefly from the Clyde Beds, and belonging 
to the close of the * Glacial period.'* Of these only forty-two are 
common to Bridlington, a resemblance scarcely exceeding that 
of the Norwich Crag ; while only twenty-nine of the Clyde 
Shells are Arctic, a proportion nearly the same as in the last- 
mentioned deposit. It follows that the Bridlington Shells are 
almost equally distinct from those of the last Pre-glacial and 
the first Post-glacial deposits, and ^ much more Arctic than 
either, as if formed during the climax of the last great age of 
cold in Britain, t 



* The list by Mr. James Smith of Jordan Hill was not sent to me until it was in 
type, and although I did as much to it as was possible under the circumstances, 
it still retains many inaccuracies and obscurities. 

t The shells found by the Eev. T. Brown at Elie, in Forfarshire, include five 
sorts not hitherto met with in the Clyde deposits. Nearly half these Elie shells 
are Arctic species. 
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LIST OF THE HAKIKE TESTACEA OF THE BRIDLINGTON CRAG. 

A. Arctic shells. B. Living in British Seas. O. Extinct. 



r 



Geoba A2a> Sfbcbb 



I 



Bnccinum undatum ? 

Fusus carinatus . 

F. cootrarius, var. carinatus 

F. gracilis ? . . 

F. propinquns . . 

*F. yentricosus . 

F. Sabini • . . 

Trophon scalarifonnis 

T. Grunneri . . . 

T. clathratus . . 

♦T. Fabricii . . 

Parpura lapillus . 

Columbella Holboellii 

Mangelia turricula 

M. Trevelliana 
M. cjlindracea ? . 
M. cinerea (= Pingelii) 
*M. elegans . . 
M. pjramidalis 
Admete viridula . 
Trichotropis borealis 
Natica clausa . . 
N. Groenlandica . 
•N. occlusa . . . 
N. Montagui . . 
N. helicoides . . 
Scalaria Groenlandica 
Turritella erosa . 
T. communis . • 
Litorina litorea . 
Margarita elegantissima 
Puncturella Noachina 
Dentalium abjssorum 
Rhjnchonella psittacea 
Anomia squamula 
Pecten Islandicus 
Mjtilus edulis • . 
Modiola vulgaris . . 

( Continued.) 



It* 

1^ 



I 



II 



o 



? 



? 



1 7 



? 



17 



I 
3 



24 



B? 
A 
A? 
B? 
B 
A 
A 
A 
A 
B 
A 
B 
A 
B 
B 
A 
A 
A 
A 
A 
B 
A 
B 
O 
B 
B 
A 
A 
B 
B 
A 
B 
A 
A 
B 
A 
B 
B 



*' The species marked with an ^ are in the cabinet of Mr. Leckenby ; the rest 
} represented in the British Museum. 
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*PectancaluB glycimeris . • 


,_ 
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Nucula Cobboldiffi . . . 
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♦N. tenuis 
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^oldiaoblongoides . . 
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— 
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*Leda caudata .... 








— 
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L. pernula 
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Cardium edule .... 
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C. Islandicum .... 
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Cardita analis? . . , 

















Astarte borealis . . . 
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A. — var. semisulcati 


Ek . 
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A. elliptica ..... 
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A. sulcata .... 
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*A. crebricostata . . 
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A. compressa . . • 
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A. var. striata . 
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Cyprina Islandica 
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Venus fluctuosa . . 
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Tellina calcaria . . 
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T. obliqua .... 
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T. solidula .... 
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Mactra elliptica . . 
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Mja truncata . . . 
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Fanopsea Norvegica . 
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Saxicava arctica (sulcata) 
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Fholas crispata . . . 
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Mangelia pyratnidalis appears to be the northern represents 
of our M. rufa. 

Columbella Holboellii is regarded hj some as a boreal yariet 
the * Mangelia ' nana of Forbes and Hanley. The Bridling 
fossil is like the specimens from Finmark, Spitzbergen, and Gri 
land. 

Turritella erosa, Couth. (= T. polaris. Beck), is found liyin| 
Greenland and Iceland, Spitzbergen and Newfoundland. 

Margarita elegantissima is liviug on the coasts of Finmark 
Greenland. 

Nucula CobboldicB differs from the Crag Shell in exhibitis 
tendency to become smooth when approaching its full growth. 

Yoldia oblongoides. Wood. I adopt this name to signify that 
species is identical with that of the Crag. It is not the same ^ 
the recent myalisy as stated by Mr. Wood, but is more like lima 
(Say) or hyperborea (Lewin), which most conchologists wiU cone 
varieties. 
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Veittu /bieimoMa^ Groold (asiartoideif Beck), is found liviog in 
Behring's Strmits» Greenland, Spitsbergen, and Newfoundland. 

Montacuta bideniaieL Prof. £. Forbes mentions * a Bridlington 
fossil in Mr. Bowerbank*8 collection, wbich appears to belong to 
this species.' — Catalogue of Shells from the Glacial Beds, Mem. 
Gcol. Sorvej, voL L p. 409. 1 846. Mr. Searles Wood has not con- 
finned this reference. 

PttnoptEa Norvegiea. This shell is not found in the Norwich 
^^, except at Chillesford, under exceptional circumstances. 



Note ok thb Foraxinifeba or the Bridlington Cbaq. 
In a collection of Foraminifera of the Bridlington Crag, 
'iiade some years since by Mr. H. C. Sorby, F.R.b., and re- 
ferred to in the foregoing paper, Messrs. T. Rupert Jones and 
>V. K. Parker have observed the following species and notable 
'V'arieties : — 



C^omaspira foliacea, PhiUppi. 
-^ilocolina ringens, Lamarck, 
^rilocalina oblonga, Montagu, 
Qoinqaeloculina triangularis, />' O. 
Q. Seminulum, Linn. 
I^ena sulcata, fP. and •/. 



Dentalina communis, UOrbigny, 
Cristellaria cultrata, Montfort. 
Polymorphina lactca, W, and J, 
Cassidulina Isevigata, lyOrbigny, 
Truncatulina lobatula, fV, and J. 
Nonionina scapha, F. and M. 
Polystomella striatopunctata, 
Fichtel and Moll, 



'. squamosa, Montagu, 
I^entalina brevis, lyOrbigny. 

These are such as are at present found in Northern Seas 
from the shore-line to about fifty fathoms; and, excepting 
dassidulina, all occur in the Crag of Suffolk. — T. R, J. 



11 Remarks on the Skeleton op the Arch-sopteryx ; and on 
THE Relations of the Bird to the Reptile. 

By W. K, Pabkbh, F.Z.S. 

JK Plate 1 of Professor Owen's invaluable memoir on the 
Arch(Bopteryx (Phil. Trans. 1863), the fifth vertebra behind 
the Acetabula is seized upon as the first of the caudal series. 
In PL 3, fig. 5, of the same memoir, we have the delineation 
rf a young Ostrich's pelvis ; and in that figure the first post- 
femoral joint is marked as the commencement of the true tail ; 
eight such joints being, even in the young bird, embraced by 
the posterior processes of the iliac bones. 

Noting this discrepancy, I was led to examine the pelves of 
a large series of birds (see Zool. Proc. 1864); and this led me 
to see that the least number of post-femoral vertebrae embraced 
by the iliac bones is three ; for instance^ in the smaller Raptoresy 
in some of the smallest Insessoresy and in a few of the feeblest 
Gralks, 
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In a very large proportion of typical perching and climbing 
birds, there are four joints thus clamped together behind the 
thigh-bones ; in many of the walking and running land-birds 
five ; whilst in the Swan, the Emeu, and the Diver ( Colymhus 
septentrionalis), there are as many as eleven. Taking the 
average of the whole class, we shall find that the fifth post- 
femoral joint is — typically — the first caudal: and this agrees 
with Professor Owen's determination in the case of the Ar- 
chcBopteryx, 

This enumeration gives us twenty-one caudal vertebrae for 
this remarkable creature; a number which, at first sight, 
appears very great as compared with what we see in existing 
birds. If, however, we examine the * ploughshare-bone ' of a 
recently hatched Duckling, we shall find that it is composed ot 
ten segments ; and then, counting the fifth post-femoral as th« 
first tail-bone, we get twenty-two as really belonging to tha- 
category. Following the same plan in other birds, especially 
amongst the Aves prmcoces^ we shall, in many cases, get a~ 
equal result, — as many as twenty-four in the Swan, whict 
when young, has at least sixty- five vertebrae in all. I am nci 
disposed to overrate the value of these remarks ; yet it is w&= 
to be accurate even in detail ; and it is highly interesting to se 
how little Nature has gone out of her way, after all, in the co^ 
struction of this unlooked-for bird — the Archmopteryx, 

The general relationship of the Bird-class to the true (abra^ 
chiate) Reptiles has still to be worked out; and it is diflSci*^ 
to say which Birds are the most reptilian. In some respects tlr 
Ostriches are, undoubtedly ; and yet no living bird com -* 
nearer the Mammal, in many important respects, than tB: 
Cassowary. 

The excellent qualities and high intelligence of the arbors 
Birds would seem to set them at a great distance from tX 
Reptiles ; and yet the skull of the Crocodile comes very miL< 
nearer that of the Mammal than what is to be seen in ajc 
typical Bird. 

Moreover it is only in typical Birds (e. g. Turdus)^ that 
have found any rudiment of that most characteristic lacerti^ 
bone, the pterygoidean columella ; and in these very Birds ti 
palatine transverse hone has its best development, a bone whic 
is seen at its best in the Crocodilia, Lacertilia, and Ophidic 
but which has no existence below these groups, nor above tl^ 
Birds; and is either abortive, or quite absent in the great^J 
number of birds having precocious young. There is a curious 
blending of the characters of the various reptilian groups in the 
Birds ; there has been no exclusive adoption of the mode oi 
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structure of any one scaly type by these feathered vertebrifttes ; 
those reptilian qualities and excellencies which are best and 
highest have become theirs ; but how much more I This exal- 
tation of the ^ Sauropsidan ' or oviparous type by the substitu- 
tion of feathers for scales, wings for paws, warm blood for cold, 
intelligence for stupidity, and what is lovely instead of loath- 
someness, — this sudden glorification of the vertebrate form is 
one of the great wonders of Nature. 



Jll. On Acrodus Anningijb, Agass. ; with Eemakks upon the 
Affinities op the Geneba Acrodus and Hybodus, 



I" 



By E. C. H. Day, F.G.S. 

[Plates III. and IV.] 

^EW amongst the Fish-remains preserved to us in the 

Secondary rocks are more commonly met with than those 

^f Sharks of the genera Acrodus* and Hybodus ;t yet, not- 

"^y^thstanding the frequency of their occurrence, we have but 

lit:tle exact knowledge of the form and affinities of the fish to 

"^*v^liich these remains belonged. Their cartilaginous skeletons 

^^ve, excepting a few fragments, altogether perished; and 

^ti is quite impossible to guess at their outlines, undefined 

^« these were either by scales or hard plates. Nay, more, 

"tlxe remains that are known of these extinct forms present 

siach great differences from the corresponding structures of 

li^g fish, that, although a relationship to a single existing 

genus has long been indicated, the degree of that affinity is 

still very uncertain. 

Of the two genera, the remains of Acrodus are the less fre- 
quently met with ; and its structure is, in consequence, the less 
tnown. At the time that Agassiz wrote his celebrated work 
upon fossil fishes,^ detached teeth and one or two incomplete 
palates, or groups of teeth associated in their normal order, and 
Bome traces of the shagreen, or skin of the shark, were all the 
materials at his disposal for determining the characters of the 
genus. Relying upon these, he referred Acrodus and Hybodus 
to different families, assigning the former to the Cestracionts,§ 
rf which the Port Jackson Shark, Cestracion Philippic is one 
^^ two existing examples, and making the latter the type of 
'^Jiew family, the Hybodonts.| 



* Agassiz, 1838. , t Ibid. 1837. 

{ The Yolume contaming those that form the subject of the present paper was 
g in % P^^lished 1833-43. 
Uode 1 ' ^8iz, Toissons Fossiles/ vol. iii. p. 139. || Ibid. p. 206. 
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The chief grounds upon which this separation was made ap 
pear to have been, firstly, differences of form of the teeth o 
the two groups ; secondly, an assumed diversity, in kind, o 
their structure; and, thirdly, a difference in the degree o 
variation of the teeth upon similar jaws. The most importan 
external character, given by Agassiz, of a Cestraciont tooth i 
its depressed and expanded form, fitted for crushing hard sub 
stances ;* of that of a Hybodont, on the other hand, the cha 
racteristic is the presence of a greater or less number of cones 
of which the median is the most elevated, adapting it to retail 
prey when seized.f These differences of form are associatec 
with a different arrangement of the enamel which covers thi 
teeth ; and upon this, and a co-existent diversity in the ift 
ternal arrangement of the dental elements, Agassiz lays muc" 
stress.} Such differences, however, as we now have proof,'^ 
not amount to differences in hindy but are merely of d^cG 
and if it can be shown that the external characters of Acrod^ 
pass gradually into those of Hybodus^ when traced through 
series of teeth from the same mouth, we may admit, eve 
without a special examination, that the internal structoz 
would likewise be graduated from the character of one extrera 
form to that of the other. The third argimient is based up^ 
the fact, that the teeth in the mouth of some Hybodi differ Is 
amongst themselves than do those upon the palates of sok: 
Acrodi\^ but this reasoning is altogether useless, except 
support the generic distinction, if it be proved that the teetL 
the two groups are but modifications of the same type. Anotfa 
item of negative evidence that perhaps influenced the judi 
ment of Agassiz upon this point was that the dorsal spines^ 
^ Ichthyodorulites,' of Acrodus were still unknown ;1[ 'tJ 
possibility of such spines showing a close affinity to Hybcpdi 
being thus ignored. 

We have now fortunately sufficient evidence to justify us i 
attempting to form a clearer idea of the relationship that existed 
between these two genera ; and this evidence lies in a complete 

* Agassiz, 'Poissons Fossiles,' vol. iii. p. 159. f Ibid. pp. 178, 179. 

X Ibid. p. 139, and again at p. 207, where, after speaking of the internal struc- 
ture of Hybodont teeth, he goes on to say : * Cette structure des dents s'oppofle 
comme on le voit, au rapprochement que M. Owen' (in his * Odontography') *atent6 
entre les dents des Hybodontes et celles des Cestraciontes, en effet les couroimes 
plates qui distinguent les dents des Cestraciontes et qui font des instruments 
propres a broyer la nourriture n'ont rien de commun avec les couronnes flev^ ®* 
coniques des Hybodontes, qui quoique obtus dans quelques, esp^ces ^taient ^videm- 
ment destinies a saisir et k retenir une proie.' It must be remembered, however, 
that, when Agassiz made this generalization, he had classed as a Hybodont toot^ 
the cephalic spine of Hybodus. Ibid. p. 208. 

§ Ibid. pp. 141 and 182. f Ibid, p. 140. 



Doy — On, Acrodus, 59 

^ieofAcrodMS AMmmyuB and in a pair of dorsal spines, asso- 
ciated widi teeth, of another indiyidual of the same species. 
The pslate (PL ILL) consasts of an ahnost complete series of 
teeth, retadnmg the position that they must have occupied ui)on 
the jaw during Ufe. The bone upon which they were based 
has altogether disappeared ; this fact and the absence of spines 
or any other remains anywhere near where the specimen was 
fonnd, surest the probabiliW of its belonging to a detached 
lower jaw, of which the cartilaginous structures have perished. 
Coanting from either extremity of the series to the middle, we 
have en each side eight transverse rows of teeth, with a central 
row resting where the symphysis, or line of junction, of the 
jaw-bone would have been. Two very small displaced teeth 
at the right extremity seem to indicate that there were oriiri- 
nailj nine rows upon each side. The two sides are not quito 
synunetrical, the right-hand series appearing more flattened and 
expanded than the left ; and it is probably owing to this distor- 
tion that fewer teeth are discoverable in each row (excepting 
two) of the latter than in the corresponding ones of the former. 
Commencing from the extremities of the series, the first row 
on the right side is indicated by the two small teeth above- 
mentioned : aU trace of this row is wanting on the left. 

The second row on the right contams 4 teeth ;* ditto on the left 4 teeth 
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Looking at the characters of the various teeth, thus grouped 
together, one at first feels doubtful whether the specimen 
should not be assigned to a Hybodus rather than to an Acrodus ; 
for, although the teeth of the posterior rows are marked with 
the fine striae characteristic of the latter genus, and are of a 
Daore or less depressed form, yet they all show some tendency to 
develop slight elevations, towards the apices of which the lines 
of enamel converge. In the more forward teeth we find, in the 
seventh row, the median elevations becoming more distinctly 
conical, and the ridges of enamel, which converge upon them, 
hecoming coarser and more widely separated ; and in the eighth, 
^th, and central rows these characters are so strongly brought 



* One of these is displaced to the outside of the third row. 

t The single detached tooth outside these appears to belong to the central row. 

} The sixth tooth of this row is scarcely Tisible. 
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out that, apart from the rest of the specimen, I should certainly 
have regarded these teeth as belonging to a small individual » 
Hyhodus Delabecheiy Charlesworth. * 

Agassiz, however, has figured an incomplete series of simila- 
teeth under the name of Acrodus Anningice ;t but, though hL 
representation is suflGiciently clear to enable us to recognize th» 
specific identity of the two specimens, the markings of th 
teeth are not shown well enough to render any exact comi 
parison of their characters in the various rows possible. On 
remarkable discrepancy between his figure and mine is obser\" 
able, namely, that in the series figured by Agassiz there ar 
portions of as many rows of teeth upon a fragment as there ar 
upon the entire of one side of my specimen. It may perhag 
be that the two specimens belonged, the one to an upper an 
the other to a lower jaw, and that the number, arrangemen_ 
and size of the teeth difiered upon the two, as I find they do 5 
the recent Cestracions. In the Museum of Practical Geolog 
there is a specimen that agrees very well with Agassiz's figui— 
and amongst the teeth there are many that are unmistakabT 
similar to those now figured; the difierences that are appare~ 
may, in addition to the reason given above, be likewise part::^ 
due to the larger size of the individual to which they belongs 
I am the more inclined to believe in considerable variations 
the teeth of individuals from seeing in the specimen before ' 
that the teeth of one jaw varied, without regularity in size a.^ 
appearance, not merely according to position upon the saac: 
side, but even in the same relative position upon opposite sii^ 
We may observe this especially in the fourth rows, in which tl 
teeth on the right hand are considerably larger and longer tt*.- 
those on the left. In the right-hand teeth there are indicatio: 
of five elevations, of which the most prominent is not 'fcl 
median, but the most anterior ; hence these teeth have a pe<3i 
liar aspect not observable in those of the corresponding row- 
Regarded as a whole, this palate indicates that the mouth, o 
this species was of an expanded form, exhibiting but th 
slightest tendency towards that contraction of the anterior 
portion, which is so characteristic of the jaws of the recent 
Cestracion. 

* I believe this species to be identical with H. pyramidalis of Agassiz. 

t Some of the teeth answer likewise to his figure of A. ffibberultts. Agassiz 
appears to have been acquainted with the latter teeth before he named the fragment 
of A. Anningia, which I cannot find that he has anywhere described. As the two 
species are, however, figured side by side, and were consequently, I presume, pub- 
lished together, I feel justified in taking my choice of the two names; and I prefer 
A. Anningia, as belonging to the best characterized specimen, and as preserving 
the name of one to whom Palseontologists are deeply indebted. 
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The dorsal spines which, by means of the teeth associated 
with them, we can assign to this species are in the liritish 
Museum * and were formerly in my collection. Having per- 
sonally taken part in the extraction of these remains, I can 
speak confidently of the authenticity of their association ; and 
as they were not mixed up with Saurian remains, or those of 
any other species of Hybodusy &c., there is no reason to sup- 
pose that their juxtaposition was in any way accidental, as some 
such groupings undoubtedly arcf 

In order to show conclusively the existence of teeth in this 
collection similar to those in the palate described, I have 
figured (PL IV.) four teeth which, perhaps not more so than 
the others, are easily referable to certain positions upon a 
similar jaw. Thus fig. 1 corresponds with those of our eighth 
row, fig. 2 with our seventh, fig. 3 with our sixth, whilst fig. 4 is 
a larger specimen of the curious teeth already mentioned as 
occurring in one of our fourth rows ; fig. 5 is a still more re- 
markable variation from the general type. 

The spines which accompany these teeth are the anterior 

and posterior dorsal, easily distinguishable from each other by 

good characters. The anterior (PI. IV. fig. 6) is 17 J inches in 

length, but the point had been broken off before it was 

embedded, so that it was probably from one to two inches 

longer when perfect ; the part not inserted into the body of the 

fish measures along the anterior line 13^ inches, leaving 4^ 

inches for the inserted base. On comparing this spine with an 

anterior spine of similar dimensions (also now in the British 

l^useum and formerly in my collection), and which is one of 

those usually confounded, by reason of the figures given by 

Agassiz, with Hyhodus reticulatus, but which in reality belongs 

either to JSr. Delabechei^ Charles w., or to //. medius, Ag., we are 

struck with the resemblance that they have to each other. 

They are similarly proportioned and curved, and the ridges 

^pon the sides and anterior face are very similar in depth and 



* I take the opportunity of acknowledging the courtesy of G. R. Waterhouse, 
^., and of Dr. Gunther, of the British Museum, as also of Professor Huxley, of 
the Huseum of Practical Geology, in affording me every facility for the examina- 
^on of specimens under their care, and in drawing my attention to several which 
^ereof much interest, as elucidating my subject, and which otherwise I might not 
liave noticed. 

t In Lord Enniskillen's magnificent collection, at Florence Court, there is a 
P^n of a Saurian containing between the ribs two spines and many large teeth 
^ Acrodus nobilis ; and in the Museum of Practical Geology there is a smaller 
^"gment of a Saurian 'interior* which displays teeth, two cephalic spines, and 
I*t of a dorsal, of Hyhodtis reticulatus^ associated with teeth and part of a dorsal 
"Pne of Acrodus lotus (?). These specimens are very suggestive of the destructive 
Abilities of the Ichthyosauri, 
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character. That of Hybodvs differs, however, from that of 
Acrodus AnninfficB in being gently and regularly curved off 
from the sides to the centre of it« posterior face, instead of this 
forming almost a right angle with the side ; the ridges of the 
former are more numerous than in the latter ; and a still better 
distinction is found in the largeness and fewness of the denticles 
upon that of Acrodus, Of the posterior spine (PL IV. fig 7) about 
an inch of the base is missing ; the length of the spine, as it is, is 
about 11^ inches, of which the fragment of the base measures 
2J inches. The exposed part of the spine would thus have 
measured 9 inches, or 4^ less than what is preserved of its 
anterior fellow. From the latter it differs also in its much 
stouter proportions ; and it has moreover a slight angle at the 
upper part of the base, which gives a somewhat distorted 
appearance to the spine, and the effect of which doubtless was 
to give to the exserted portion a more backward inclination 
than that of the anterior spine ; the inserted portions probably 
penetrating the body in parallel directions. The line formed 
by the termination of the polished ridges, at the upper edge of 
the base, in the smaller spine is not so sharply sloped from the 
posterior to the anterior edge, but takes a deeper curve than 
in the larger. In the squareness of the posterior side, and in 
the comparatively large size of the .denticles, the two spines 
resemble each other. 

After a careful comparison of several spines more or less 
closely resembling the one described with the figure of Hybodus 
curtus given by Agassiz, I am strongly of opinion that that is 
nothing more than the posterior dorsal spine of Acrodus 
Anningi(B\ whilst the anterior spine is generally marked in 
collections as Hybodus grossispinus. 

Since Agassiz published his work certain spines, obtained at 
Lyme Regis, have been assigned to Acrodus^ having been 
found associated with teeth of the genus. One of these in my 
possession, and which appears to be an anterior, differs from 
those described in being almost smooth, the elevations being 
nearly lost, though the polished markings are preserved ; in its 
shorter and stouter proportions, and moreover in being scarcely, 
if at all, curved. Such spines probably belonged to A. nobilis 
or to A. latus ; but the differences between them and those of 
A. Anningi(By or of undoubted Hybodonts, are clearly only 
differences of degree. 

The fact that these two genera are more closely allied than 
supposed by Agassiz has long been admitted by many,* though 

* Charlesworth, Mag. of Nat Hist. 2ndser. 1839, p. 245. Owen, * Odontography,* 
as quoted above by A^siz. Ibid. ' Palaeontology,' p. 108. Mackie, The Geologist, 
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the grounds of the relationship have not^ that I am aware of, 
been definitely stated. 

From an examination of various remains of Hybodus now 
accessible, it is evident that, although the teeth in this genus do 
not differ so much, upon the posterior and anterior portions of 
the jaw, as they do in Acrodus or Cestracion, yet there is always 
some amount of variation ;* and it appears to me that the more 
elongated the cones are, the less the variation in the entire 
series of teeth in any species ; therefore this difference again 
is only one of degree. From heads of Hybodus basanusy 
Egerton, we learn that Hybodus possessed an expanded jaw, 
similar to that indicated by our figure of Acrodus; nor must 
much stress be laid upon the presence of cephalic spines with 
the former genus and their never having been found with the 
latter, since we have them positively associated only with a few 
species of Hybodus, of which the remains are far more frequently 
met with than those of any Acrodus. In fact, regarding these 
two genera as one group, such a group would be for convenience 
divisible by dental characters into three sub-divisions; the 
first, with very elongated cones, represented by Hybodus 
hasanus ; the second, with the cones more obtuse, by H. Z)e- 
labechei; and the third, almost or altogether wanting conical 
elevations, by Acrodus nobilis ; A, AnningicB would then be in- 
termediate in characters between the second and third groups, 
and, by thus intervening, would tend to show the artificiality 
of the whole arrangement. 

Understanding now the close affinity between the two 
genera, I will add a few words upon their affinities to existing 
forms. Agassiz indicated a close affinity between Acrodus and 
Cestracion, from a consideration of the structure of their teeth ; 
but as his own classification, viewed by the light now obtained, 
shows, the resemblance, somewhat close in typical Acrodi, 
becomes altogether lost as we pass to the true Hybodonts, 
which, on the same consideration, show a relationship to the 
ordinary Sharks. Again, the mouths of Hybodonts (that is, 
including Acrodus) were not only very different in form from that 
of the Port Jackson Shark, but they differed from the mouth 

1863, p. 243. On the other hand, Pictet, in his * Pal^ntologie/ 1853-7, voL ii. 
pp. 254 and 260, retains the error of classifying the two in different families ; as is 
likewise done in Morris's * Catalogue of British Fossils,' on the authority of Pro- 
fessop Owen's ' Lectures on Comparative Anatomy,' vol. ii. p. 47. A less compre- 
hensible oversight occurs in Owen's * Palaeontology,' where a side view of the head of 
^yliobates is apparently copied from Agassiz and referred to in the text as that of 
(^stracion Philippic p. 106. 

* The most marked exception to this generalization is Byhodu^ basanus, de- 
scribed by Sir P. Egerton, Quart Jour. Oeol. Soc, vol. i. p. 197. 
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of the latter, which is situated at the extremity of the head, i 
position, being placed under a projecting muzzle, as is the ca 
in the majority of Placoids. From various mistaken statemen 
on the subject, there exists a very general impression that t 
nearest existing approach to the Ichthyodorulites of Hybod 
is to be found in the spines of Cestracion, The former har^ 
however, a far greater resemblance to the single spine of 
Chimceroid fish ; we see this, not only in the elongated fa 
but in the distinct prolonged tapering root and the two rows 
curved denticles upon the posterior edges; and this spirit 
marked with fine longitudinal striae, is so hollow that even : 
the recent specimen its slight walls are crushed in, just as 
find the Ichthyodorulites of the Lias.* In all these points^ 
our figures (PL IV., figs. 8 and 9) show, the spines of bot:I] 
Hybodus and Chim(Bra differ from those of Cestracion. TIms 
similarity between the single spine of a Chimaeroid and the pair 
of a Hybodont indicates not only an aflSnity between the orders 
to which they belong, but affords, I believe, a clue to the ex- 
planation of the disparity of size between the two spines of the 
latter ; a disparity greater than obtains in any existing Sharks 
possessing such defences. Agassiz himself inferred a relation- 
ship between the Sharks and ChimtBra from dental characters,^ 
Cochliodus being one of the links (and Cestracion surely 
another?) which indicated the connection of forms whose 
teeth are otherwise so totally dissimilar in every character"* 
Charlesworth, in 1839,} suggested * an apparent analogy' be- 
tween the single * frontal spine ' of Hybodus and the peculi^*'^ 
apparatus upon the head of the male ChimcBra ; and althoug*^ 
Hybodus has, as we now know, at least four of these cephal:^^ 
spines,§ yet I believe that Charlesworth's suggestion is a gocp ^ 
one. An examination of a remarkably fine slab of Chimsero^^ ^ 
remains from Solenhofen, now in the British Museum, show^^ 
me that the numerous booklets, terminating the large cephal:»-^ 
spine there preserved, have a marked resemblance on a sma^^^ 
scale to the enamelled portion of the * Sphenonchi^\ and :»-^ 
would thence appear that the one large bony support may t^^ 
analogous to the four tricuspid bases. Considering the wi4^ 
difference that there must be between Hybodus and ChimcBr^f 
we should not expect that the resemblance in structure oi 

* Is not the spine which Agassiz called LeptacanthuSy and classed with tie 
Hybodonts, that of a Chimgeroid ? At least, it has only occurred in strata in 
which Chimseroid jaws have likewise been met with. 

t Ag. * Pois. Fos.' vol. iii. p. 336. J Mag. Nat. Hist. 2nd ser. voL iii. p. 245. 

§ See note by Miss Anning, ibid. p. 605, and which statement I myself have 
been frequently able to verify. 

II The name given by Agassiz to these fossils, which he considered to be tlie 
teeth of a Hybodont. 
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no detailed account of the formation has yet been published. 
Some few years since I made an examination^ in company with 
Mr. E. W. Binney, F.R.S., of the beds in question, and on 
the first opportunity afterwards I hazarded an opinion, at a 
meeting of the Geological Society of Manchester, that the 
copper-bearing beds were referable to the age of the Lower 
Keuper Sandstone of the Trias. My brother-geologists, I had 
reason to think, received this opinion with some amount of dis- 
trust, as the rock, being in some places a quartzose conglo- 
m'crate, and in others a soft whitish or yellowish sandstone, had 
much more the appearance of Bunter Sandstone than of the 
uppermost member of the Trias. My conjecture was not made, 
however, at hap-hazard, but was founded on evidence of position 
and petrographical characters, as the conglomerates, with their 
underlying bands of red shale, reminded me of the basement- 
beds of the Keuper division in the somewhat distant r^on of 
Alton Towers, and the Chumet Valley in Staffordshire. 

A subsequent and more detailed examination of the Alderley 
Edge sandstones has entirely confirmed the view arrived at on 
my former visit ; and, as the locality forms one of those rare 
examples of metalliferous beds in the New Red Sandstone, an 
account of it may not be without interest. 

The ^ Edge ' or escarpment of Alderley rises from the eastern 
side of the plain of Cheshire gradually towards the east, but 
with a steep and abrupt ridge towards the north. This northern 
bank is richly wooded, and has a very beautiful aspect when 
viewed from a distance, as it contrasts strongly with the almost 
level plain which sweeps away to the northward and westward 
from its base. The ridge has here been upheaved along the 
line of a large fault, bearing east and west, throwing down at 
its base the Red Marl ; and on the other side bringing up the 
soft sandstone of the Bunter, capped by a mural cliff of Lower 
Keuper Conglomerate, which often breaks out in conspicuous 
masses through the foliage. The beds rise from the plain to- 
wards the east at an angle of about from 5° to 10% and the 

Alderley Edge Hotfcram Sk. Andxev^t 

Copper-works. Copper-woils. 

i 
i ^ 




M 6* 6» 6" 6' a 6" 

Section from Alderley Edge to Mottrazn St. Andrew's. 

escarpment is continued southward for some distance, facing the 
east. The general form of the Edge, and its component beds, 
will be understood from the woodcut 
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Succession of Beds in Descending Order. 



M Red Marl . 
A* Waterstones . 



i* Freestone 

i* Copper-bearing sandstone 

^ Conglomerate 



Lower 

Keupep 

Sandstone. 

600 feet. 



a Upper red and mottled sand- ^ 

stone . . . .J 



Bunter. 



Eed and grey laminated marls. 

Brownish flaggy sandstones and 
marls. 

White and brown freestone. 

Soft white, yellow, and variegated 
sandstone. 

Hard quartzose conglomerate, un- 
derlain by bands of marl, form- 
ing the base of the Keuper 
series. 

Soft fine-grained yellow and red 
sandstone, being the upper- 
most member of the Bunter 
Sandstone. 



The beds in the above series which claim the greatest share 
of our attention are those at the base of the Keuper series 
(i^5*); for in these occur the copper and other minerals. The 
baseinent>-bed is, however, remarkable for its petrographical 
peculiarities. It consists generally of a white firmly cemented 
conglomerate, the pebbles of which are mostly rounded frag- 
ments of whitish and coloured quartz-rock, in all respects 
similar to those which occur so largely in the middle division 
(Pebble-beds) of the Bunter. They are certainly not derived 
from the Millstone-grit, as they are much larger than the 
pebbles which occur in that formation, whereas a second recon- 
struction would have tended to diminish their size. For a 
length of time I have been of opinion that this conglomerate 
base of the Keuper has derived its pebbles of quartz from the 
Bunter Sandstone, on account of the unconformity of the 
members of the Trias as proved by actual sections in other 
districts.* But however this may be, it affords a striking con- 
trast to the fine-grained pebbleless sandstone of the Bunter, 
which supports it and forms the flanks of the hill. 

Copper, in the state of green and blue carbonates, is dis- 
seminated in this conglomerate, to a small extent at Alderley 
Edge, but in a much greater degree at Mottram St. Andrew's, 
about a mile to the north-east of the Edge, down in the plain. 
Its position there, so far below, and beyond the base of its con- 
temporaneous beds at the Edge, is due to the great east and 
West fault already alluded to, which throws down the beds to 
tbe north. The conglomerate is here exposed in a quarry, 
lestmg on the soft red sand of the Bunter. It is about 6 feet 
tbick, lies between two bands of marl, and drops at an angle of 
^^ towards the west. It was in this place that the copper-ore 



* See Professor Eamsay's Presidential Address, Geological Society, 1863. 
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was first discovered about six years ago. In the direction of 
the dip the rock is systematically pained by means of a series of 
shafts, of no great depth, worked by windlasses. The ores 
coat the outside of the particles of sand and the pebbles of 
quartz, and the metal is extracted by a chemical process in the 
same way as at Alderley, presently to be described. The 
miners are all Cornish men, and were, of course, greatly 
astonished when they found copper-ore lying in nearly hori- 
zontal beds of sandstone, instead of the nearly vertical lodes to 
which they had been all their lives accustomed. Together with 
the copper-ores, there occur here cobalt-ore, black oxide of 
manganese, and carbonate of lead. The percentage of copper- 
ore varies from 2\ to 12^. 

The beds which are worked for ore at Alderley Edge lie 
above the Conglomerate, and are marked h^ in the above Est of 
strata. The rock is exposed in a large open work, which is tra- 
versed at the spot where the reservoir is made by a wide 
channel filled in with Boulder-clay. The open work has now 
been abandoned, and the richer portions of the rock are followed 
in underground tunnels, the trucks of stuff being drawn up to 
the works on tramways by a stationary engine. 

The sandstone is of a very soft uniform texture, and presents 
a face of about 40 feet, though fully 60 feet is metalliferous. 
It is stained in a series of rudely defined layers, variously co- 
loured green, mnber, or black, according to the nature of the 
ore-dye, and, together with copper, there occur ores of cobalt 
and manganese, carbonate of lead, galena, barytes, and oxide of 
iron. The following is the general arrangement of the courses 
of rock : — 

ft. in- 

1. Yellowish sandstone 4 

2. Shaley clay, with a band of copper-ore at the bottom . . . . 2 6 

3. Ferruginous sandstone, with large nodules containing carbonate of lead . 6 ^ 

4. Cohalt-hed. Laminated sandstone, containing oxide of cobalt* . . 4 6 

5. White compadt sandstone, with carbonate of lead 5 

6. Iron-stained sandstone, with cobalt, manganese, and iron , . . 12 

Of the above minerals four are extracted — namely, the lead, 
cobalt, copper, and iron. The carbonate of lead is in the forna 
of crystals, disseminated thoughout the rock, and not very 
easily to be distinguished by the eye. It is separated from the 
matrix by maceration and washing, and is then ready fo^ 
smelting. In quantity it varies from 30 to 40 per cent, of the 
rock. The cobalt and manganese are generally associated m 
the rock, and are scarcely distinguishable from one another. 

* Earthy cobalt, or ' Asbolan,' for an analysis of which seeBristoVs 'Glossary 
of Mineralogy,' p. 120. 
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These are also separated^ I believe, by washing ; and the water 
used in the process, containing a large quantity of yellow or 
red ochre, is collected in a reservoir, where the ochre subsides, 
and, when accumulated in sufficient quantity, it is smelted for 
iron in small furnaces on the spot. Hence it will be seen that 
nothing is allowed to run to waste ; and on this, in some mea- 
sure, depends the economic success of the undertaking. 

The process by which the copper is separated from the sand, 
and thrown down in a metallic state, is very beautiful, and pro- 
bably the only one by which the result could be accomplished 
successfully in a commercial point of view, as its average percent- 
age of ore is not more than 2*5. The rock is macerated in a solu- 
tion of muriatic acid, filtered, and * the copper-liquor,' of a rich 
sap-green colour, is pumped into reservoirs of wood. Into 
these old scrap-iron is thrown, and the acid, leaving the copper, 
seizes the iron, which it dissolves, while the copper is precipi- 
tated in a metallic state. On the completion of the process, the 
residuum, consisting of 80 parts of copper and 20 of iron, is col- 
lected and sent in sacks to St. Helen's and Swansea to be 
smelted. 

Alderley is not the only district where the New Red Sand- 
stone produces copper ; but it is the only place, I believe, where 
it has been worked in that rock with profit. The ore has been 
extracted along the east side of the JPeckforton Hills, at Grin- 
shill, and near Ashboum ; but in none of these places is there 
such a variety or richness of mineral products as at Alderley. 



V. On some Evtoence op there being a Reversal of the Beds 
NEAR Whitecliff Bat, Isle of Wight. 

% William Whitakbb, B A., F.G.S., of the Geological Survey of Great Britain. 

JN the well-known section at Whitecliff Bay the Chalk and 

the various Tertiary beds are seen to succeed one another 

in regular order northwards ; and the dip, at first very high, 

80 that the beds are almost vertical, decreases in that direction. 

The Reading Beds, which here come next to the Chalk and 

consist wholly of brightly-coloured plastic clays of far more 

than the usual thickness, are followed by the brown London 

Clay, with its more sandy basement-bed. This last formation 

is also sandy towards the top, and indeed passes upwards into 

flie grey loamy base of the Lower Bagshot Sand. Further up 

in the Lower Bagshot there is some brown finely bedded clay, 

liot 80 stiff as the London Clay however. 

This short description of part of the cliff-section is enough 
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for my present purpose. Those who wish for details can find 
them, and in plenty, in the papers of Mr. Prestwich* and the 
Rev. O. Fisher,t and in the Geological Survey Memoir on 
the Isle of Wight by my colleague, Mr. Bristow. 

When in the Island last autumn, after thoroughly observing 
the cliffs of Whitecliff Bay, I gave an hour or so to an exami- 
nation of the new brickyard, but a little way inland, opened 
for the supply of the fort that is being built on Bembridge 
Down. I foimd that the pits were all small, and that none of 
them showed a perfect section of the beds worked : this, how- 
ever, did not matter, as they were close enough to give a con- 
tinuous section, and that at more than one part of the yard. 
The order of the beds thus shown was the same everywhere, 
and as foUows, beginning from the south : — 

A. Light grey buff and yellow sand, clayey at its northern boundary, where it is 
succeeded by 

B. Brown sandy clay, passing up into 

c. Stiff brown clay with septaria (roundish masses of clayey limestone viti 
septat or divisions, of crystalline carbonate of lime). 

The bed a must belong to the Lower Bagshot Sand ; for, as 
noted above, the Reading Beds are all clay here : indeed, by 
the lane just to the south, at the foot of the Chalk ridge, there 
were two small pits in the mottled plastic clay. The beds B 
and c, therefore, should be higher beds, for they are further to 
the north, the direction in which higher beds come on ; but C 
is exactly like the London Clay, and not like any higher bed. 
Unfortunately, I could not find a single fossil, either in tbe 
clay or in the septaria, which again are not to be known irot^ 
those so common in the London Clay. However, from a faiirVy 
long and close acquaintance with that formation, I could hardly 
feel any doubt that the bed C belonged to it : the mineral cIb-^" 
racter and the general look would have settled the matter ^ 
once in other circumstances. 

Moreover, the bed b is like the upper part of the LonA^* 
Clay, when it is passing up into the Bagehot Sand ; and a ^ 
clayey towards B, just as the lowest part of the Bagshot Sa^^ 
is mostly clayey in its passage down into the London Clay. 

Now, if c, the most southerly bed, should turn out to ^ 
London Clay, as I think it is, there must be some disturbar^-^ 
here, and that hardly a mere fault, for the beds being nearJ^-'i 
vertical, it would need a fault of very great upcast to brin^ ^ 
mass of London Clay to the surface within the outcrop of 'tt^ 
Lower Bagshot Sand, and there is no sign of a fault in the cli"^ 
section close by. I am led to think, therefore, that there nx^Y 

* Joura. GeoL Soc. vol. ii. pp. 262-5. f Ibid. vol. xviii. pp. 70-73. 



Abstracts of Foreign Memoirs. 



71 



be a reyersal of the beds, and that if there were a larger and 
clearer section, the Bagshot Sand would be seen to dip below the 
London Clay. 

In the pits in that part of the brickyard nearer to the sea the 
clay c is rather sandy and finely bedded, perhaps because there 
the upper part only of the London Clay is shown. At one of 
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Section in Briok-yaid, jnst West of WhitediiZ Bay. 
a. Soil. &. Bedded sandy clay. 

them the shallow section is as in the figure, from which it 
win be seen that the thin beds of sandy clay are folded over 
^d squeezed up to the north. It may be observed also that 
the dip is to the south, and therefore disagrees with that of the 
coast^ection close by, which is to the north. 

Further north from the section shown in the figure, there is 
light-coloured and iron-shot sand ; then a little brown clay ; 
then a Utile greenish-grey clay ; and then brown and buff sand 
Up to the northern edge of the brickyard. A line of pebbles 
Uear the southern boundary of the last bed, as well as sundry 
layers of pipe-day, show the dip to be still slightly inclined 
Southwards. All these beds of course belong to the Lower 
Bagshot. 

There may now perhaps be some clearer section in this 
binckyard ; and if so, it would be worth the while of any geolo- 
gist who might chance to be in the neighbourhood to pay it a 
visit, and try to make out the arrangement of the beds. 



^lilCOIBB 8TJB LA. DiSTBIBXJTION GeOLOGIQUB DBS OlSBAUX FoSSILES, ET DeSCBIPTIOIT 

DB QUELQT7ES EsFi^css NOUVBLLES. Par M. Alfhonsb Milnb-Edwabds. Paris, 
8vo. pp. 133-176. 

I N the introductory remarks the author observes that it is very 

probable that both Mammals and Birds made their appearance 

^n the earth for the first time during the Triassic period, although 

the only evidence in favour of the existence of the latter class at 

"ftat time consists of the footprints of the Connecticut Valley.* He 

^hen discusses the probability of these footsteps being really ornithic, 

*ttd notices the distinctive characters of the several genera — Bron- 

* Br. Emmons' fossil Bird-bone from the probably Triassic coal-beds of North 
^lina should not be lost sight of. 




. Teeth and Sfinbs uf Acbodus Amrrsaix, JiO. Fbou i 
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and of the imprints of gigantic feet in the Paris Gjpsum, shows that 
at the period of their deposition there existed an ornitliic fauna at 
least as perfect a.s that of the present daj ; also that the Miocene 
Bird-fauna did not differ essentially from that of to-day ; certain 
families, such as the PhcBnicopterid^j being, however, rich in gonera 
and species then, though poorly represented now : finally, the Birds 
of the Quaternary period are all of recent species ; those apparently 
extinct having probably been exterminated through the agency of 
man.— H. M. J. 

COLONIAL GEOLOGY : NEW ZEALAND. 

OSOLOOISCH-TOPOOBAPHISCHEB AtLAS VON NeU-SeELAND, BEA.RBEITBT TON Db. 

FsBDiNAin) VON HocHSTETTEB uin> Db. A. Fbtebmanv. Gotha, Justus Perthes. 

1863. 

T^HIS book, which is published in a quarto form, consists of six 
-^ chromo-lithograph Maps of the principal districts in the Provinces 
of Auckland and Nelson ; and of twenty pages of descriptions and 
explanations by the authors, taken mostly from tlie scientific publi- 
cations relating to the 'Novara' Expedition. The first map is a 
topographical one of New Zealand ; but it contains also indications of 
the localities where certain useful minerals are found. The five re- 
maining maps are purely geological, and tell much more of the 
geological structure of the provinces of Auckland and Nelson than 
was known before. 

In the text of the work. Dr. Petermann describes the general 
topographical featui'es of the Islands ; and Dr. Hochstetter discourses 
(1) on the geological structure of the southern part of the province 
of Auckland, (2) on the extinct volcanos of the same region, (3) on 
the hot springs of Rotomahana (Auckland), (4) on the geology of 
the west coast of the same province, and (^5) on the geology of the 
province of Nelson, in the Southern Island ; these five chapters being, 
in fact, full explanations and descriptions of the five geological maps 
ah-eady alluded to. A very useful table of the heights of hills in 
South Auckland, and detailed sections of the different formations in 
the same district, are also given. 

Dr. Hochstetter has done his work remarkably well, and since his 
return the fossils he collected have been examined and described by 
some of the most able Austrian palaeontologists (see the following 
notices), so that the Colonial Governments of these provinces will 
ahnost be spared the expense of geological surveys. — H. M. J. 



FOSSILE MOLLXJSKEN UND ECHINODBBMBN AUS NeTJ-SbELAND, BEABBEITET VON Dr. 

Kabl a. Zittel. Nbbst Beitbagen von den Hebben Bebgbath Fb. Kitteb 
VON Hatjeb UND Pbof. E. Suess. 10 Plates. 

IHE oldest known fossiliferous rocks of New Zealand occur in the 
Southern Island, near Nelson, in the district of Richmond, and 
are probably of Triassic date, as they contain two species of Shells 
(Monotis salinaria, Bronn, and Halohia Lommeti, Wissm.) undistin- 
guishable from known forms occurring in European strata of that 



T 
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age, although they are associated with a species of Spirigera and 
certain other fossils considered Palaeozoic by Professor M*Coy. 

The probably Jurassic strata of the Northern Island, near Waikato- 
Southead, and at the Kawhia-Haven, contain an Ammonite 
{Ammonites Novo-Zelandicus, Hauer) intermediate between the 
species of the group Dentati and those of the groups Flexuosi anc 
Angulicostatiy and a deeply grooved Belemnite {Belemnites Auck^ 
landicus, Hauer) belonging to the CanalicukUi^ with shells of th( 
genera Aucella, Placunopsis^ and Inoceramus. Dr. Zittel states tha^ 
the evidence of the Belemnite, the Aucella, and the Placunopsis ii 
in favour of these beds being of Jurassic age ; while that of th< 
Ammonite and the Inoceramus points to the Cretaceous period. 

Tertiary deposits, very rich in organic remains, occur in botl 
Islands ; they may be divided into two groups, one of which containi 
no recent species amongst its fossils, and may therefore be considerec 
to belong to the earliest portion of the Tertiary period ; while th< 
other contains fossils^ some of which bear a striking resemblance t< 
species of the same genera now found in the neighbourhood, whil< 
others are identical with them : thus showing the same kind o 
relation that the Sub-Apennine fossils do to the recent Mediterraneai 
species. Many of the genera represented have a very limited gecu 
graphical range, and thus the whole fauna has a peculiar faciei 
making it difficult to ascertain the age of the beds by comparing thei 
fossils with those from the Tertiary strata of Europe. — H. M. J. 



Bib FoBAMiNiFEitBN-FATTNA. DBS Tbbtia.bbn Gbunsandsteinbs dbb Obaxbi-B_ 

vBi Auckland. Yon Felix Kabbeb. (Novara-Ezpedition, Nea-Seeland: A 

theilung; Palaeontologie.) 4to. Vienna, 1864. 

THE fossil Foraminifera found at Orakei Bay (or Creek), ne-^ 
Auckland, in the North Island of New Zealand, have alrea^ 
been briefly alluded to in the appendix to a paper by Mr. C. HeapbM 
published in the Geological Society's Journal, 1860, vol. xvi. p. 2^ 
and this bed of fossiliferous green sand, or ^ friable argillo-calcare 
grit, full of green grains (the casts of small organisms, especially 
Foraminifera),' has yielded the numerous beautiful casts of Ampi 
stegina figured and described in Dr. Carpenter's ^Inti'od. Stu 
Foram.* (Ray Soc), 1862. These facts appear to have esca 
Dr. Karrer's notice. 

Dr. Karrer's nomenclature of Foraminifera permits nearly ev^ 
difference of feature in individuals being taken as the basis — = 
' specific ' distinction, as is still usual with some Rhizopodists ; h^ 
if his 'species' be more strictly correlated with known for^K 
according to the English plan (see Carpenter's * Introduction '), 
shall find many old acquaintances on his beautiful plate of fo ^ 
Foraminifera from Orakei Bay, although he admits but very 'fe 
accepted names. With regard to generic relationship, we belie?F 
that he is mistaken as to ^g, 9, which is Lituola globigerinifor'^^ii 
(not a new species of Textularia); fig. 10, Orbitoides (not QrSi- 
tulites), and probably, like fig. 21, the representative of O.Mantelli; 
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fig. 11, Bigenerina nodosaria ''z.-\'. ^T/.ti.-./.' . ' . 

vinulina elegans {not Moiaiia, :_. r.. 1.- 

geri {not RotalicL^ n. sp.;; fiir. .-L i: .'.-./. .^.'■- -. 

n. sp.); and fig. 20 is 9k PolyMtonutU . .-..• - .. ■ 

West Indian forms, and no: a :. r-^ • - • -.- , . 

Karrer met with no MUirAtB '.l, ':..-. ri... 

locidina is noted in the azjZ.k'-.I.z '.. J..' 

mentioned; ondMotalia Sehrrj'^fitr^/z.x: a.. . . '• ■ - 

also included in that \Ut. zil^t - i.:.-: . . _. 

named on the same plan, w: _. : .-. i. -. -. — 

1. Foraminifers that Dr. Kirr^r v.-- v ■... ■ . . .- 

Nodosaria spinicosta (r^. *. .,--_^ 

Cristellaria rotulata. .- \:.. - . 

Cr. cultiata. .-. ...--_- .. . 

2. Figured forms : — 

Bentalina communis: f i-. 1. A .,--._- -._. _ ■. - .-. 

Vaginulina Legumen : fl-T. i; 5:^1 i > . .. 

Lingulina costata : ^2.-j. -...-. ^. -. 

Cristellaria CasoL? : ii^. o. .:.■.•.._._-: _•. 

Cr. Vortex ', ii^. 6. ,'..._.— -'. 

Textularia afr^lutinazL? : r^-* ' ti: -: 

iJtuola globigeriniforriJ.;: "i- .- - . . - ■ ^. ... 

Orbitoides Mantelli: r*-^ I . *j-: il. ,.■._-,-_.- 

Looked at in iLLt H^-I'l -l'.—. --..4<: ..- . ,.-.... .. v .. 

be seen to be, for ilt: iz-'--* :«>-■- - -r^* ■...^-: ■ ^.- .. r • • i 

now living, in warn. ^i*. \r. i-r:._ . *.-.• . . 

and more; and ai.T -.r-'. '.-=_•"."' .r •-•-*'^ :..•... ,-. - 
gives them ever, m^: 7 ri.*:i* .-»*•«-•'>.* • .. ,'^i. i..,.. 

^Q OrbitoideM '^:.'.t':- '>!-': '.L :,!. - : >•: -. ■ .-. .. '. ^•'.i,.r.. 

are well known Ll 3I_x-:iiC '.-«-:*, :-.r. .-. . -■; .. ^ 

throughout the l&wir T-r:--i.r-- i.riut.--- *— . . . -.j- - — J -'. i' 
and W. K. P. 



Pr«r?*rl.2"r 'A '.'--r 2^':'^ IC'^'.i. '_' : "- 1- -- -' . - ■■ - _'. ... ... **.... ■..:"..■..■. 

X.'— Li'*T •' i * ' — ^^-. ^ » " ■ ^— - /*.-V _' ."^ — 
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rrCn:!v*rd IT '.ZL M- 1>^ VJ-i'. -t':. '-'^ Ji!"«.^s- .^- " - '■ ■■'•< Jj.^'*".'.'.'''*-"^. 

of Mineral Spnf*c:i in BtlyiVh. 'I'l.-. uu.^.'.' Ll-v.-.i: uil..-. !.:. . x .•■.::- 
sion in the i.e:;::--.o-;!L'.oi o: L.-r^c. :: i-y- I'l'-}' -•* -»I- *^ -■ ^'-■-^ "•-•- 

of >:a JiL-i ilalii-'-Iv lav uioii '-*= eiiii-': frivii ■;:-•'' -*-'■- li -i*^'t v:..^-:i 

j4c:. M. D^rwtl^ue i:ow adire^^c^ to iLc At':idt':i\v d,.:ii'.l?^ co::oinii'..i: 
seven of iLese mineral spiiug?. giviui: the d:rc».-Liv.'i: in 'wlii^-li viu-v 
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lie and their respective distances from each other. The mean dire< 
tion of the lines thus obtained is a little more than 122 degrees 
it therefore only differs by one degree from the direction of tl 
system of Thiiringerwald and Morvan carried on to Liege. 

The Bishop of Sinopolis, M. Thomine Desmazures, has forwarde 
to M. Elie de Beaumont some fossils from Thibet ^ together with 
letter commencing in these terms : * If a few petrifications which 
have brought from Thibet can interest science, I am happy to off! 
them to you. . .* The fossils in question are from a place call^ 
Gouchouc, of which the bishop regrets that he was not able 
determine the longitude and latitude, on a mountain-plateau^ U 
leagues from Kiang-ka, and situated between the great Blue Rir 
(Kin-cha-kiang) and the River Lan-tzang-kiang. The species ha^ 
been determined as follows, by M. Guyerdet :-r- 

Rhynchonella cuhoides (Sowerby), of the Carboniferous ai 

Devonian strata ; 
Atrypa reticularis (Linnaeus), of the Devonian strata ; 
Rhynchonella pugnus ? (Martin), of the Devonian strata. 

It results from these observations that the Devonian formatic 
already known to exist in numerous regions of the globe, is met wi 
also in Thibet. The natives, says the author of the letter, ma 
great use of these fossils, which they find in large numbers in t 
beds of streams and imbedded in the calcareous rocks ; they knc 
them to be a certain remedy for stomach-ache; they heat them r€ 
hot in a fire and then plunge them into cold water, wliich they g : 
to drink to the sufferers. It is certainly remarkable to find th * 
savage people thus preparing caustic lime and administering it me 
cinally in the same manner that the medical man of more civilly 
regions prescribes magnesia.* 

Herr Bischoff has discovered f that the mineral Pjnrolusite rx 
probably be found to be a new source of the rare metal Thallium • 
sample of this mineral in his collection, but from what locality is i 
precisely known, was found, upon analysis, to contain as mucb 
1 per cent, of thallium. When this pyrolusite is introduced ii 
the flame of a spirit-lamp, it immediately gives the spectrum 
thallium — a single green line ; and to isolate the metal, we ha 
only to dissolve the mineral in sulphuric acid and precipitate tl 
thallium from the solution by means of a piece of pure zinc. 

Professor Claus J has analysed a black mineral obtained by Her 
Fischer in small masses in a phon elite rock near Oberschaffhause: 
(Kaiserthal, Grand Duchy of Baden). It turns out to be Schor 



* See Quart. Joum. Geol. Soc. vol. ix , p. 353, &c., for a paper by Mr. Davidsoi 
on some Devonian Spirifers and other shells from China, where these fossils ale 
are used as medicine. See also * Notes on Chinese Materia Medica,' hy Daiu< 
Hanbury, F.L.S., 1862, where we find fossil teeth of mastodon, elephant, rhin< 
ceros, horse, hippotherium, and other mammals, as well as two species of fosfi 
crabs, are recorded as highly valued in the East for medicines. — Enrr. 

t Ann. der Chem. und Pharm., cxxix. 375. 

X Ann. der Chem. und Pharm., cxxix, 213, 
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lomite, as Mr. Fischer sappwod fitan iialtinir-Ti7»er?*!T:lLnif sue «i»«- 
cific gravity. This species was aripiiiJJj ttt!H^:»^L I'j P^irirKj^rir 
Shepard. Its specific graTiTT i* 3-T45 moeurflur "Ji I'luu? I "^i u:^ 
cording to others), and it has gi^ea Lim xijt lultinriiir !*'in.:*irr::LiiiL : — 

SKca i!x- :.T 

Titanic add il > 

Peroxide of ircn - . 1 — •- 

Ume IT . ■ 

Magnesia I'ln 

Soda and potaaaa . 4*i:i 

This corresponds tolerabljwith die astaSTslf {<f Wi_1t3i^. Ejasondifr- 
berg, and Crosselej, made with tliis TrnTwrtil frDSL ArV.fcTiSn* C^iz^ 
Mountains^. 

Professor Pisani, of Paris, has made m tstt JLVregfT.T fiaKjwfrir 
as regards the rare mineral Pouhix ^^om i^ liquid of EZria.* W« 
have hitherto onlj <me analj^s, br Pcaa2zker. cif ilis iLinenLL u:i J liis: 
addition of the analysis did not isake xp ICO |tart£. bm injj S/^T-S. 
although it was made with the greaiest care. M. Fist.T.- La^ fcmiAi 
that this is due to the mineral coptaJTrr-ng 'dtt ntrr oxide ifcmamjm. izl 
pLice of potassa. This is the fii^ mii>eTiJ in wlicl cxJ ir of fy^'^ra 
has heen detected ; the metal, it will lie reoieiLlttr&d. wji:^ dl^ 
covered by ProfesscH* Bnnsen, in eertain K^^renJ wUcts. vIktc 
its presence was ascertained by specimiEr-az^jsif. A-xvi-rding to 
M. Pisani's analysis, Pollux contains abcmt ZA j*er ceci. c^ oxide of 
cassiam, and merely a trace of potassa. Tlie res:^t was as folljwf : 

Silica 44rt5 

Alumina lo^C" 

Oxide of iron <K> 

Lime <:k;^ 

Oxide <^ ccoum <traoec of p:lagh i. :^r<7 

Soda (with a Uttk fithia) . Z-^< 

Water 24i3 

KH 71 

In calculating Piattner^s analysis for cxsiom instead of potassium, 
the addition comes up to 100 parts. The specimen of Pollux of 
which the above is the composition was transparent like quartz, its 
breakage conchoidal, lustre vitreous ; colourless; exterior worn, as if 
decayed, and having an aspect like gam ; hardness about 6*o ; specific 
gravity = 2*901. Heated it loses its transparency ; and when heated 
on a platinum vvire vvith fluoride of anmionium, and then moistened 
with hydrochloric acid, it shows in the spectroscope the two blue 
lines which are characteristic of the metal csesium. Pollux is met 
with at the Island of Elba in granite, along with beryl, tourmaline, 
quartz, &c. It crystallizes in the 1st (cubic) system, and conse- 
quently exercises no action upon polarized light. 

The Density of the Earth appears to be in as unsettled a st^ito as 
our distance from the Sun. I will not discuss here the ditToront 
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methods by which a figure representing the mean density of our 
globe may be obtained ; it will be sufficient to remind our readers 
that the experiments formerly made at Scheh allien lead to the figure 
4*713, those at Mont Cenis 4*95, both of which were pendulum- 
experiments, while the results obtained by the torsion-balance of 
Cavendish have been, in the hands of various philosophers, 5448, 
5*440, 5*660, 5*577. It will be remembered, also, that the recent 
pendulum-experiments of Airy (1854) in the Harton coal-mine gave 
the figure 6'566y* with a probable error of 0*182. In a recent 
number of the Journal Cosmos (12 Mai, 1864), M. Babinet, of the 
French Institute, has published an ingenious paper, entitled *Note 
sur le calcul de Texperience de Cavendish, relative k la masse et li la 
density moyenne de la terre,' in which the number arrived at is 
5*50. We see, therefore, that experiments made with the torsion- 
balance coincide very much better than the pendulum-experiments 
hitherto made. 

M. Valenciennes has lately presented to the French Academy the 
tooth of a fossil Crocodile of enormous dimensions. This fossil 
tooth was discovered in the Oolite formation of Poitiers ; it is coni- 
cal, regularly rounded off, and slightly curved ; it is no less than 
5^ inches long, and is covered with black striated enamel. In order 
to give some idea of the enormous size of this crocodile, compared 
with that of the species now living upon the globe, the veteran pro- 
fessor exhibited at the same time a tooth of the largest crocodile yet 
met with, taken from the anatomical collection of the Jardin des 
Plantes, when the members of the Academy found themselves 
obliged to exclaim with Moliere, 

"H6 ! monsieur, un petit midet ! " 
The remains of several great Saurians have been recently dis- 
covered in this Oolite of Poitiers by M. Raynal, and deposited by 
him in the Museum of that town. Professor Baynal promises a paper 
upon them, in which the new Crocodile will be described under th© 
name of Crocodilus formido* It is impossible to confound this 
species with the Megalosaurus, the teeth of which have saw-edged 
summits, and are altogether distinct from those of a Crocodile.f 



CouRS DE Pal^ontologte stratigkaphique. Par M. A. d' Archiac* 
Premiere Annee. 2 vols. pp. 491 and pp. 616. With 3 Tables. 
Paris, F. Savt, 1864. 

STUDENTS of Palaeontology have long stood in need of a book 
which should occupy in that science the place held in Geology 
by Lyell's * Principles ;' for though * Manuals,' * Elements,' anc 



* Corrected by Haughton, 5*48. — ^Edit. 

t The tooth of Pliosaurus grandiSy in the British Museum, from the Kim 
meridge Clay of Dorset, measures 12 inches in length ! — Edit. 
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'Handbooks' have not been wanting, without ever having been 80 
abondant as similar aids to the study of pure Geology, yet a good 
expositionof the Principles of Palaeontology — illustrating the fauna of 
each bygone age by means of that of the present day — ^has not yet 
been published, unless an exception be made in favour of the second 
part of the volume we are now about to notice. That this is the role 
assigned to it by the author is apparent from the following sentence, 
extracted from the advertisement to this portion of the work : — ' The 
first part has been devoted to APrScis de VHistoire de la PaUontologie 
ttratigraphique ; the second will embrace, under the title of Cannais- 
tances generales qui doivent preceder Vetude de la Paleontologie ei 
phenomenes organiqttes de Pepoque actuelle qui s'y rattctchent, some 
very diverse subjects, all of which, however, assist in elucidating, 
completing, and explaining the past by the knowledge of the pre- 
sent ;* and to this second part we shall confine our attention, merely 
mentioning that the first consists of a useful r6sum6 of the progress of 
palaeontology in different countries, being a kind of precis of the 
palaeontological portion of the author's ' Histoire des Progress de la 
Gdologie,' arranged geographically. 

The author's subject is one which offers many opportunities for 
a display of original ideas, both on the subject-matter itself, and 
more usefully, perhaps, in the mode of treating it ; but although his 
arrangement is excellent, we cannot always admire the spirit of his 
criticisms: the plan is sufficiently philosophical ; but the execution is 
not always so. We have looked for original inferences in vain, but 
though naturally disappointed, we remember that the first volume 
only is before us, and thus we may still hope that they will bo 
found in some future portion of the work. Still it must be acknow- 
ledged that the author does not seem sufficiently alive to the im- 
portance of comparing the operation of the laws which regulate the 
distribution of existing animals with their presumed operation in 
geological periods, for which this volume seems to offer an oppor- 
tunity ; stiU, however, it is possible that he reserves all such con- 
Biderations until after he has discussed each ancient fauna in the same 
nianner as he now reviews that of the present epoch. 

The chapter on the Distribution of Plants consists chiefly of 

excerpts from M. de Candolle's * Essai sur la geographic des plantes;' 

bat the remarks on the Distribution of Animals are culled from 

several sources — ^the Mollusca entirely from Woodward's Manual ; 

»nd are interspersed with a few original observations, especially in 

the form of criticisms, of which Dr. Wallich comes in for a large 

share. In the chapter on the Distribution of Aquatic Animals, wo 

find more references to organic laws than anywhere else in the book; 

bat the principles enunciated, and the laws included in them, are 

familiar to us as having been put forward by the late Edward 

Forbes, and in reading these few pages we feel that he is the 

presiding genius, and that he, not M. d*Archiac, invests these 

scientific realities with a charm which makes us almost dream 

that we are in the regions of romance. 

M. d'Archiac appears too unimaginative to treat of laws; he 
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works with his pen rather than with his head ; he revels in facts : 
facts that can be collected and arranged ; useful to the student, but 
telling us nothing more than what was known before. Anything 
like a new idea is repulsive to him, as it opens out a path hitherto 
untrodden, strewn with thorns instead of flowers, angular boulders 
instead of well-worn sand. Thus we read nothing of Professor 
Huxley's * Homotaxis,' nor of Professor Ramsay's 'Breaks;' but 
we hope to do so by-and-by, although the consideration of such 
novel, and, consequently, it may be, erroneous ideas, will doubtless 
interfere with his mental comfort and repose. 

There is one subject, however, of which, notwithstanding its 
repulsiveness, M. d'Archiac has felt bound to treat, namely, the 
Origin of Species ; and he almost atones for the omission of other 
matters, by his diffuseness on this. He takes 'each chapter of Mr. 
Darwin's celebrated book seriatim^ and endeavours to refute the 
propositions contained in them, according to his notions of refuta- 
tion, in the most uncompromising manner imaginable. We object 
strongly to the tone of his remarks and arguments, which are very 
unlike the results of a calm consideration of a scientific theory by 
a philosophical palasbntologist. 

That Mr. Darwin's hypothesis should have been received in 
France with less favour than in England is not astonishing. French 
palaeontologists have less need of it than we have, the value of their 
* species ' bearing to that of ours almost the same proportion that a 
franc does to a sovereign. Where they divide, we connect; no 
principle is required for unlimited splitting ; but when we mass 
together specimens differing to some extent from one another, we 
want a theory for the existence of the variation in order to justify 
our practice. 

M. d'Archiac's notions respecting the principle of Natural Selec- 
tion may be inferred from the tone of the following paragraph :— 

' It is in the history of life at the surface of the globe that the secret of 
this succession of biological phenomena may be found. But to suppose 
that nature is obliged to perform for the duration of her work preosely 
that which man strives to perform to alter or to destroy her, is to have 
a strange idea of creative power ! It would have been left to a fermer> 
to a horse-breeder, to a pigeon-fancier, to a florist, or to a gardener to detect 
thus her most profound secrets ! The interest, chance, caprice, or amuse- 
ment of the first comer would have carried him ten times further into the 
knowledge of the laws which govern the organic world, than all the natu- 
ralists who, for two hundred years, have studied, compared, and meditated 
with the scalpel and the microscope ! O vaniU des sciences et des savants!! 

Our author considers this kind of criticism profound, for at the 
beginning of the chapter, in a footnote, he complains that all the 
reviews of Mr. Darwin's book that he has read are too superficial* 
Whatever opinion different naturalists may hold respecting the truth 
or the probability of Mr. Darwin's hypothesis, we never befor® 
heard of one who doubted the scientific value of the book, or tb® 
candour of the author ; but M. d'Archiac thinks otherwise ; accor^' 
ing to him, Mr. Darwin * n'y parle que de lui et de ses amis,' h^ 
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book is *diffus, sans methode, pr^sente Ics fails sans ordre, dcs repe- 
itioDS et des contradictioDs frequentes,' and so on for scvcrnl lines ; 
ill for the purpose of glorifying, by contrast M. Godron's work, * Do 
'esp^ce et des races, dans les etres organises, et specialement do 
'unit^ de Tesp^ce humaine.' 

M. d'Archiac has a passion for history; he calculates everything 
'y means of an Historiometer ; M. Godron's book is praised, avowedly, 
ecause it is historical, and Mr. Darwin's is denounced, apparently, 
ecause it is original. History and tradition, routine and red-tape, 
irnish the ruling principle of our author's criticism, and form the 
yindard of excellence to which everything is reduced. 

The bad taste and scientific worth lessness of the chain of invec- 
ves we have noticed are so apparent, that they will not deter 
I from recommending the book to a student, as a good prepara- 
)Q for the study of Palaeontology ; for it contains much that is 
duable, though nothing, except the said invectives, very original, 
he chapter on Fossilization consists of a very useful r^sumd of 
lown facts, as also do those on the Antiquity of Man, and on 
9ral-reefs and -islands : while the exposition of Professor Dana's 
stem of isocrymal lines is particularly good, being both clear and 
ncise. 

M. d'Archiac's observations on geological nomenclature are, foi 
e most part, very just; at the same time they are occasionally 
Qusing, as he does not see that in always endeavouring to discover 
e faults and frailties of other authors, by subjecting their remarks 

the test of a reductio ad absurdumy and in descanting on the 
uiity of sages and sciences, he not unfrequently exposes his own. 
he terms * formation,' * period,' * epoch,' &c., have been used in a 
?ry loose manner by most writers, and the author endeavours to 
imedy this evil by giving to each a definite signification ; he would 
lus speak of the Secondary epoch and rocks (terrains); of the 
retaceous period and formation; of the Neocomian group; and of 
le Atherfield stage (^tage). This attempt is very praiseworthy, 
id we hope it may succeed ; but it would have been much more 
imirable if he had not prefaced it with one of his tirades against 
very thing and everybody, characterizing the ordinary Manuals as 
nblished for the purpose of reproducing only * the discoveries and 
pinions of the author and his friends,' and where ^ the science of 
lie geologists of the five parts of the world is found concentrated 
none single head — that of the author.' 

We would fain have noticed this book more favourably ; but the 
Sundance of invective intermixed with his criticisms luis corn- 
Polled us to be more searching in ours than our politeness to the 
author of such a work, new in scope, and likely to prove of immense 
^i^lue to students, would otherwise have allowed us to be. It is 
^^ personal remarks, which are far too frequent among us, that 
We inculcated the idea, so prevalent with the general public, that 
^e science of geoloofy rests on no certain basis, and that geologists 
themselves do little else than quarrel about what none of them can 
prove. 

VOL. I. — NO. II. G 
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Instances of the Power of God as manifested in His 
Animal Creation. By Professor Richard Owen, D.CL, 
F.R.S. London : Longman h Co., 1864, pp. 64, with illustrations. 

THIS lecture, originally delivered before the Young Men's Chris^ 
tian Association at Exeter Halt, was published in a separate 
form under the auspices of that Society, but excluded from their annual 
volume of lectures. To the geologist it affords many points of interest. 
Professor Owen, in a lecture replete with the most elegant diction, 
the most conclusive arguments, and the most powerful array of facts 
in favour of the doctrines which the vast majority of scientific men 
have long accepted, declares his belief that the periods of time during 
which the earth can be proved to have existed, to have been clothed 
with verdure, and peopled with hosts of animals, and ultimately by 
man himself, are in their duration as well as in their nature, incapable ] 
of being compressed into the narrow limits of the short chronologj 
in which a jealous, and frequently an ignorant theology has endea- . 
voured to force them. 

Such evidences as those afforded, e. g., by the existence of serpents ; 
then, as now, gliding prone on the belly, and endued with poison* ^ 
fangs, — by the frequent evidences of death, disease, and every form 
of physical corruption, ages before the advent of man, — by the facts 
of the geographical distribution of animals in the Upper Tertiary 
beds — are pointed out by Professor Owen to be wholly * incompatibfc 
with the notion of the divergence of all existing, air-breathing, of 
drownable animal species from one Asiatic centre within a period of ; 
4,000 years.' 

There are those geologists who will chide Professor Owen for the \ 
over-delicacy with which these facts are brought forward hj him. « 
In these days of Biichner and Vogt, no doubt Professor Owen's ^ 
opinions will be unsatisfactory to the ultra school of developmental- -; 
ists. Others there are with whose opinions they may more closely 
accord ; and we cannot sympathize with the authorities of the Ins6* 
tution who have interposed obstacles to the publication of Professor 
Owen's lecture, after it had been well received by the great body of 
its members. 

Such extended views as are held by Professor Owen and tb* 
majority of geologists need not necessarily destroy man's faith, ot 
be subversive of his highest and holiest aspirations; but every fresh 
vista which natural science opens before his intellectual gaze shouW 
rather conduce to strengthen and cherish his belief, and none of 
those points of faith which are considered essential to Christianity 
are, or ever can bo, shaken by our knowledge of any scientific fact* 
To those who, ignorant of the real motives which actuate a trul/ 
scientific man, possess an idea of religion so little reverential tha* 
they consider it dependent on any scientific fact, we would, with 
Professor Owen, ask, * what, if any, sacred doctrine, rests upon ott^ 
cognisance of a geological fact, or could be shaken by the new inter- 
pretation of a palaeontological discovery ?' But to those whose daily 
path in science it may be (and it is often one forced on them contrary 
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their own wishes) to labour onward, making known the purely 
ientific facts which come before them, recollecting that the personal 
inesty of each observer is the stake for which he plays in the great 
ime of science, recollecting also that, as Benedict Spinoza has 
monstrated, * neither philosophy nor theology is subordinate, but 
at each holds sway in its own sphere without prejudice to the 
ier* — ^we would say that it was their duty to go on stedfastly, 
waveringly, * ohne HaH, ohne Rast, conscious that they interpret 

the best of their finite ability their conception of the truths of 
ence, and equally conscious that whatever may be the immediate 
alt of their labours, or whatever obloquy or misrepresentation 
sy accept as their necessary inheritance, they must eventually fulfil 
I aspiration which tends ad majorem Dei gloriam. 



'HE Quarterly Journal op Science for July advances our 
knowledge of geology by original articles, retrospective sum- 
ries, and notices of published works. Mr. Jenkins's memoir of 
I characters of fiuviatile, lacustrine, and estuarine formations, 
cially elucidated by some brackish water fossils from Crete, 
ats of the geology of the Eastern Mediterranean Region,, 
lecially as to the relative age of the marine and freshwater strata 
Lycia and Crete, pointing out that the Lycian freshwater beds 
) really older than the marine strata, instead of being newer, as 
jy were formerly regarded by Professor E. Forbes and Captain 
ratt The palseontological distinctive characters of deposits formed 
lakes, rivers, and estuaries are discussed, and the malformation of 
ills is taken as a guide in the determination of the nature of the 
etan deposit, from which the author describes several fossil shells, 
eluding six new forms* Some of these are curiously malformed, 
pecially a spiniferous Neritina and a reversed Melania. The plate 
well executed; but a mistake occurs in its numeration. Pre- 
ssor Ansted gives an interesting description of the copper-vein in 
ertiary volcanic rock, worked at the celebrated Monte Catini in 
Wany, showing points of similarity and of difference as regards 
flier copper-lodes, and ascribing its origin to currents of water and 
*pours, leaving deposits in fissures formed by modern volcanic agency. 
The quarterly resumes of the progress of geology and other 
ciences are satisfactorily continued ; that of geology and palaeon- 
<^7, as well as that of mining, mineralogy, and metallurgy, seem 
be as comprehensive as space will allow ; and several other 
ftides will be found to interest geological readers. 



fiB Earth's Crust : A Handy Outline of Geology. By David 
Page, F.R.S.E., F.G.S. Edinburgh, 1864. 8vo. pp. 128. 

^HE deservedly popular elementary works of Mr. Page are sure 
to give this useful and compact little volume a fair introduction 
tie public. Mr. Page has conceived an ambitious scheme. From 
stores of his own mind he proposes single-handed to enlighten 
enquiring public on Natural Science, Geography, History, and 

G 2 
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General Literature. He here puts his best foot foremost, and gives 
us a specimen outline. On the whole his plan is well executed, but 
we aie surprised to find some slips which show an unexpected 
carelessness. Thus Sigillaria and SHgmaria are always referred to 
as distinct organisms ; Diatomacece are characterized as animalcules; 
and Equiseium is spoken of as an ally of Hippuris, But such slips 
are unimportant compared with Mr. Page's strange confusion about 
the lowest stratified rocks; for while he accepts Murchison and 
Geikie's determination of the Hebridean rocks as Laurentian, lie 
still retains the Metamorphic strata as an azoic series inferior to the 
Cambrian, and unites the Laurentian strata to the Cambrian, though 
separated by the whole of his * Metamorphic system/ because the 
fossils are closely akin or identical I We wonder where he found 
this information. 

Proceedings of the Geologists' Association, vol. i. No. 10. 

1863-4. 

rriHE communications made to this Association may be grouped 
-L as — 1st, those in which the authors go over old ground, point- 
ing out, more or less clearly, the various subjects of interest; and 
under this heading the visits made by the Associates to special locali- 
ties, and to geological museums, are not the least in importance; 
and, 2ndly, those, less numerous, which offer original information. 
Of the latter group, Mr. J. Rofe's paper * On some Recent Marine , 
Shells found in the Excavations for Railway-works near Preston,' is 
the best in the present number of the Proceedings. Its object is to 
enquire with regard to Lancashire and the Penine Chain, 'whether 
the upheaval of the parts most distant from the sea has not been con- 
tinued even since the elevation of that nearer the sea : that is to say, 
that Mottram has been further elevated since Preston emerged ; and, 
indeed, whether that process may not be going on in our own times.' 
Mr. A. Bott's account of the strata exposed by the excavations for 
the * Southern High-level Sewer Main Line,' and Mr. C. Evans's paper 
* On the Geological Distribution of Pitharella BicAmani,' are useful 
additions to the history of the * Woolwich Beds.' Mr. C. Evans leans 
to the opinion that the Pitharella is allied to the Ampullaridce, rather 
than to the Limnceidce, and that the known variations in its form ar© 
not of specific value. Mr. C. Evans's paper, also, on the section^ 
now being exposed by railway-cuttings near London is well-timed» 
and likely to influence the Associates and others to visit the work^ 
and collect facts before the opportunities are altogether lost. 



f 

THE GEOLOGICAL SOCIETY OF LONDON. 

The following communications were read, June 22, 1864 : — 

1. * On the Fossiliferous Rocks of Forfarshire and their contents.' 

By eTames Powrie, Esq., F.G.S. 

Referring to his former paper for a detailed description of the. 
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lower members of the Forfarshire Old Red Sandstone, the author 
DOW gave a general sketch of the relations of the several beds, and 
then descriptions of the species of Crustacea and Fish oecurriiig in 
them. The latter belong to five genera, two of which {Ischnacanthus 
ftnd Euthacanthus) are new. After discussing the nature of Parka 
iecipiens, and shortly noticing the genera of Crustacea that occur in 
the same rocks, Mr. Powrie concluded his paper witli a short synopsis 
)f the distribution of the members of the Old Red Sandstone in For- 
farshire, and a discussion respecting the subdivision of tliat formation, 
in which he stated that PterygotuSy Parka decipiens, and Cephalaspis^ 
ire always associated in the same beds, and extend through all the 
bssiliferous rocks of Forfarshire, instead of the latter characterizing 
I higher horizon than the others. 

2. * On the Reptiliferous Rocks and Foot-print Strata of the North- 
east of Scotland.' By Prof R. Harkness, F.R.S.L. & E., F.G.S. 

The author showed that the foot-print sandstones of Ross-shire 
constitute the upper portion of the Old Red Sandstone formation, 
tDd that the strata embraced in a line of section from the Nigg to 
]!ambus Shandwick, from above the gneiss to the foot-print sand- 
tones of Tarbet-ness inclusive, are conformable tliroughout, and are 
eferable to each of the three divisions of the Old Red Sandstone, 
lamely, the conglomerates and yellow sandstones (of a thickness of 
,500 feet) belonging to the Lower Old Red Sandstone ; the grey 
laggy sandstones and shales of Geanies — the equivalent of the 
])aitbne8S flags — containing OsteolepiSy Coccosteus, and Acanthodes, 
md thus referable to the Middle Old Red ; thirdly, conformable 
trata, consisting of conglomerates, and print-bearing and other sand- 
tones, appertaining to the higher members of the system. I'he 
)rint-bearing sandstones have a thickness of 400 feet, and represent 
^e reptiliferous sandstones of the Elgin area, though not overlain 
l>7 Cornstones as in that district. 

The author, in conclusion, remarked that though Stagonolepis is 
^idedly Teleosaurian in its affinities, it does not consequently 
ittark a Mesozoic group of rocks ; for Mastodontosauriay whicli 
•bound in the Trias, occur in the Coal-measures; and stratigraphical 
evidence now shows us that Teleosaurian crocodiles have a wider geo- 
logical range, since they are met with in the Old Red Sandstone. 

3, * On . some Bone- and Cave-deposits of the Reindeer-period in 
the South of France.' By John Evans, Esq., F.R.S., F.G.S. 

The deposits to which the author particularly called attention in 
tl»is paper are those which have been, and are still being, explored 
nnder the direction of MM. Lartet and Christy, and which were 
visited by him under the guidance of the latter gentleman, and 
accompanied by Mr. Hamilton, Prof. Rupert Jones, Captain Gal ton, 
Mr. Lubbock, and Mr. Franks. 

Mr. Evans first gave a detailed description of the physical features 
>f the valley of the V^zere, and of the contents of the caverns of 
Jadegoule, Le Moustier, La Madelaine, Laugerie-Haute, Laugerie- 
asse, the Gorge d*Enfer, and Les Eyzies, giving a list of the animal 
mains discovered, which are for the most part of the same species 
)m all the- caverns. 
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The author then discussed the antiquity of the deposits according 
to four methods of inquiry, namely, from geological considerations 
%vith regard to the character and position of the caves; from the 
palaeontological evidence of the remains found in them; from the 
archaeological character of the objects of human workmanship; and 
from a comparison with similar deposits in neighbouring districts in 
France; and he came to the conclusion that they belonged to a period 
subsequent to that of the Elephas primigenius and Rhinoceros Uduh 
rhinus, but characterized by the presence of the Reindeer and some 
other animals now extinct in that part of Europe. 

4. ' On the Carboniferous Rocks of the Donetz and the Granite 
Gravel of St. Petersburg.' By Prof. J. Helmersen. (In a letter to 
Sir R. I. Murchison, K.C.B., F.R.S., F.G.S., &c.) 

This letter relates (1) to the discovery in the Donetz Mountains 
of additional beds of coal and of iron-ore; (2) to the proposed use of 
this coal for steam-purposes on the Volga; (3) to two geological 
expeditions to be sent out in 1864 for the purpose of surveying the 
Permian basin of Russia ; and lastly, to the successful completion of 
an artesian boring at St. Petersburg. In this well the following beds 
were passed through: — Alluvium, 88 ft.; Silurian clay, 300 ft.; sand- 
stone, 1 37 ft. ; bed of gravel, the result of the degradation of granite. 

5. ' On a supposed Deposit of Boulder-clay in North Devon.' By 
George Maw, Esq., F.G.S., F.L.S. 

A deposit of brown clay which occurs near Fremington^ in North 
Devon, and has been worked for several years, was described bj 
the author in this paper, and referred by him to the Boulder-claj 
formation. The smallest amount of subsidence necessary for the 
deposition of this clay at its present highest level would place a large 
area of Devonshire under water. 

Mr. Maw considered the raised beach at Croyd as being a much 
more recent deposit than the gravel just described ; and in connection 
with the question of the former submergence of Devonshire during 
the glacial period, he discussed the relation of the latter to a deposit 
of granite-drift gravel at Petrochstow, concluding that it could only 
have been transported thither during the submergence of the high 
ridges which intersect at right angles the country between the two 
deposits. 

6. * On the former existence of Glaciers in the High Grounds of 
the South of Scotland.' By J. Young, M.D., F.R.S.E. Communi- 
cated by Archibald Geikie, Esq., F.G.S. 

The heights bordering the counties of Peebles and Dumfries ar© 
stated by the author to contain well-preserved remains of a group of 
Glaciers belonging to a later period than the Boulder-clay, and some 
of which have been already alluded to by Mr. Geikie and UX' 
Chambers. Dr. Young then describes the physical geography o\ 
the region, grouping the several hills into three ranges — the Broa-^ 
Law Range, the White Coomb Range, and Hartfell — from whid 
certain glaciers formerly descended into the valleys ; and he furth^ 
divides the glaciers into two classes, which he terms respective^J 
the ' Social ' and the * Solitary.' The author then describes the for^ 
and extension of the masses of detntua Y?\ivc\i Ue considers to k> 
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glueial debris, contrasting their characters with those of the patches 
of fiottlder-clay occurring in the neighbourhood. 

Many indications of glaciers are shown to be much obscured hj 
the prevalence of peat in the district ; but, in addition to the 
moraine-matter, amoothed surfaces and roches moutonnees are 
occasionally seen. 

7. * On the Formation and Presenration of Lakes by Ice-action.' 
Bj Thomas Belt, Esq. Communicated by Prof. Ramsay, M.A., 
F.R.S., F.Gr.& 

During a residence of two years in the province of Nova Scotia, 
the author observed the remarkable number of lakes, great and small, 
occurring there, sometimes in connected chains and sometimes on the 
sides and tops of hills. The lake-basins are stated to be, chiefly, in 
extremely hard quartzites and metamorphosed schists, irregularly 
studded with masses of Boulder-clay, beneath which are seen 
scratches, grooves, &c., that have been produced by ice-action. The 
author then describes all the phenomena in detail, and gives a resume 
of the theory of their glacial origin, as propounded by Professor 
Ramsay, coming to the conclusion that in this way only can the facts 
be consistently explained. 

8. <A Sketch of the Principal Geological Features of Ilobart, 
Tasmania.' By S. H. Wintle, Esq. Communicated by Sir B. I. 
Murchison, K.C.B., F.RS., F.G.S. 

The hills upon which Hobart is built, as well as those in the 
vicinity, are mostly composed of New (?) Red Sandstoue, capped 
with greenstone of a variable composition and of great thickness in 
lome places. 

The Carboniferous Limestone (?) is stated to be very extensively 
developed throughout the island, and to be very fossiliferous; the 
author describes its litbological characters, as well as those of the 
Devonian rocks and the Silurian slates of Mount Wellington, which 
last, as yet, have proved unfossiliferous ; but he states that Mr. 
Gould has found a Cafymene Blumenbachii in similar rocks in the 
interior. He then, after describing the Coal-formation of the island, 
and remarking upon the anthracitic nature of the coal, passes on to 
the* Boulder-drift' (?), which consists of immense boulders, princi- 
pally of felspathic trap and greenstone, imbedded in stiff clay in some 
parts, and in loam in others. The boulders are also associated with 
fragments of New Red Sandstone and nodular masses of Dolomite. 

The author concludes by describing the mode of occurrence, in 
the Valley of the Derwent, of a marine deposit, which he considers 
of Post-pliocene age, and which is found at an elevation of upwards 
of 100 ft. above the sea-level, and at a distance of from 60 to 100 
yards from the water's edge ; thus showing that the Valley of the 
^Twent and the neighbouring country had recently been upheaved. 

The next meeting of the society will be held on November 9, 1864. 



The First Summer Meeting of the Warwickshire Naturalists' 
^ELD Club was held at Broadway, in Worcestershire, on May the 
24th. Ascending the hill, the attention of tUe ^^oloo\%t.a ^«»a 
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attracted to a roadside section of Lias, consisting of the sandy and 
highly fossiliferous beds, immediately below the Marlstone, which 
are rarely exposed. The view from the summit of the hill is very 
extensive, comprising the Liassic outliers of Stanley and Dumbleton 
and the more distant hills of Bredon, the Malverns, and May Hill. 
Several large quarries of Inferior Oolite were visited, shewing the 
Upper and Lower Freestones, not very rich in fossils, the latter afford- 
ing an excellent building stone, as at Birdlip, Chene, and Leek- 
hampton, near Cheltenham ; the pisolite and oolite-marl being 
absent The most abundant fossils were some Terebrafula and 
RhynchonellcBj and one specimen of Hyhoclyptts agariciformis. 
Higher up these Freestones are overlain by the Ragstones, which 
abound in organic remains, among which the following were noticed: 
NauHluSy Belemnites brevis, Ostrea Marshiiy Corbulay Astarte exca- 
vata, Gervillia Harfmanni, Modiola, Serpulce^ and casts of Tngma 
costattty and Cucullceay but noGryphites. Descending the hill, about 
two miles from this point, the Upper Lias was observed with numerous 
fossils — Ammonites communis and Inoceramtis dubitis, Belov 
this a slip has taken place, and brought down masses of Oolite which 
have filled up hollows in the Upper Lias. The Rev. P. Brodie gave 
a general sketcli of the geology of the district, pointing out the ex- 
tension of the same strata into Gloucestershire. 

The second meeting was held at Cleobury Mortimer, in Shrop- 
shire, on June 20th, extending through the week, the Club always 
holding one distant meeting in the year for several days. Excur- 
sions were made to Clee Hill, Oreton, Farlow, and Wyre Forest. 
The more special points of interest were the trappean upthrow of 
the Glees bursting through the Coal, the fine sections of Mountain- 
limestone near Oreton, abounding in remains of Cestraciont fishes, 
and the yellow sandstone of Farlow, from which the first British 
Pterichthgs was obtained not long since. The railway through the 
forest from Bewdley to Tenbury affords some interesting sections of 
the Coal-measures. The geologists of the party obtained several 
characteristic fossils from the latter, and some teeth of HeloduSf 
OroduSy FsammodtiSy and Cochliodus ; also shells and corals from the 
Mountain-limestone, and portions of Pterichthys and Holoptychius 
from the Yellow Sandstone, the equivalent of the beds at Dura Den 
in Scotland, and well worth a careful examination. The botanists ob- 
tained some rare plants, of which the Rev. G. Henslow furnished a 
copious list. This was a joint meeting of the Warwickshire Club 
with the Severn Valley Club, and in the course of the excursion 
addresses were delivered on the geology of the neighbourhood, by 
the Rev. W. Purton and the Rev. P. B. Brodie. Mr. Weaver Jones, 
the only local geologist, kindly invited the Clubs to view bis 
choice collection of fossils, which is especially rich in fish-teeth and 
spines, from Oreton ; and he is always ready to shew it to any one 
who may wish to inspect it. On this occasion the Club experienced 
much hospitality and kindness from him and the Rev. S. Lowndes 
the curate of Cleobury. — P. B. B. 

Berwickshire Naturalists' Clt3b. — ^TVie ftvat field-meeting r<^ 
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1864 of this the oldest Naturalists' Club in the kingdom 
I, on the 26th of May, at Greenlaw, in the central part of 
shire. The field-explorations of the day were chiefly di- 
) the geology of the district. Greenlaw stands on the upjKT 
;he Old Red Sandstone, which are well seen in great cliffs, 
in height, on the banks of the Blackadder, in Greenlaw Dene, 
mile eastward of Greenlaw a railway-cutting has exposed a 
ip-dyke, composed of amygdatoids, basalt, and trnp-tufa, and 
\ direction of N£-SW. ; abutting against this dike on the 
3, are impure limestones and calciferous sandstones and 
elonging to the Tuedian or lowermost group of the Car- 
ds formation, lying between the Mountain-limestone and 
Sandstone. Hume Castle, three miles southward of Green - 
s visited, and a long range of columnar basalt, with an 
irection was examined. These columnar rocks are not less 
feet in height ; in mineral character and external form 
imble the basalt of the great Whin-sill, ranging through 
iberland ; but whether, like that sill, it has been intruded 
eral dike among stratified rocks, or was a vertical dike, 
t, during the limited time of the survey, be determined. It 
iles westward of the northern termination of the basaltic 
. at Kyloe ; and, whether or not connected, very probably 
e been erupted at the same period. 

be most interesting objects examined were the Kaims — 
elongated ridges of sand and gravel, standing up like huge 
3 earthworks above the general surface of the country. 
Kaim, the most important of them, is three miles northward 
law ; it stands on elevated moorland, between six and seven 
feet above the sea-level. The Kaim is from 30 to 60 feet 
e level of this moor; and, when viewed from its highest 
seems a wonderful object, winding its way, like a serpent, 
e of three miles across this elevated moorland. The top is 
f^et wide ; and the inclination, which is nearly the same 
sides, varies from 15° to 33°; where steepest, the sides are 
with heather; but where the inclination is less, tliey are 
vith grass. There is a gap in one part of the ridge, where 
through by the Fangrist Water. From diggings made into 
a in different parts, so as to expose sections, it was found to 
Dsed of gravel and sand, distinctly but irregularly stratified, 
•urths of the gravel consisted of greywacke, from the Gam- 
ian formation of the Lammermuir Hills; mingled with these 
ks of Old Red Sandstone, of porphyry-amygdaloid, and a 
of basalt; all were rounded and smooth, so that they must 
Lve come from a distance, or more probably been repeatedly 
5^er each other. Most of them must have come from the 
he W., where, at no great distance, those rocks occur in situ, 
e moors on both sides of the Kaim, in certain parts, are 
losits of peat, which was formerly dug, dried, and conveyed 
to Greenlaw, and there sold. The introduction of coal put 
D this traffic, and from the subsequent groNvth of ij^eat m the 
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abandoned peataries, it has been calculated that there is a vertical 
growth of about one foot in a century. 

Much speculation there has been as to the origin of the Kftims. 
Dr. Buckland thought they were moraines of a glacier; but the 
water-worn materials of which they are composed, and their distinct 
stratification, as well as the alternations of coarse gravel and fine 
sands, upset this notion. Similar but much smaller ridges occur in 
Northumberland ; and there they are connected with the Boulder- 
clay, and contain polished and scratched blocks. Similar instances 
of ice-action will probably be found in the lower deposits of the 
Kaim, which have not yet been sufficiently examined. There were 
found, however, in a railway-cutting, eastward of Greenlaw, gravel 
and sand deposits similar to those in the Kaim, and among these 
was detected one large block distinctly polished and striated. These 
Kaims, therefore, may be of the same age as the Boulder-clay; but 
it id difficult to account for their ridge-form, as seen in Berwickshire. 

A paper on these Kaims, by Mr. William Stevenson, president, 
was read after the examination in the field was finished; and he is 
of opinion that they were formed of materials deposited under the 
waters of the sea, when it stood relatively about 700 feet above its 
present level, these materials having been subsequently shaped into 
their present form by the action of tidal and other currents during 
the emergence of the land. 

Another paper by Mr. William Stevenson, on traces of a forma- 
tion of Primary Quartz-rock in the South of Scotland, was read. 
The author concludes, from the occurrence of large quantities of 
water-worn Quartz- pebbles in certain localities, that, prior to the 
deposition of the Old Red Conglomerate, there existed in the 
Western parts of Berwickshire and Roxburghshire at least two or 
more patches or insulated portions of an older formation of QuartZ' 
rock, of which there is not now seen a vestige in situ, 

Mr. George Tate, secretary, laid before the meeting sketches, sent 
by Captain Oswald Carr, R.A., of sculptures on Rock-temples m 
Malta, of prehistoric age. They have some analogy to the peculiw 
sculptured rocks of Northumberland; but, as Mr. Tate explained; 
they resembled more the sculptures on cromlechs in Brittany, and oi 
the sepulchral chamber at New Grange in Ireland. He would at ai 
early day lay before the Club the result of his long researches amonj 
the sculptured stones of prehistoric age on the Borders. — G. T. 

The Third General Field-meeting of the Belfast Fielp 
Naturalists' Club was held on the 25th of June, at Greyabbey 
Co. Down. Botanically, the district proved to be of high interest 
but the principal point of attraction was the ruins of the Abbe) 
founded a.d. 1199. Greyabbey is situated upon the Lower Siluria 
clay-schists.* The quarries at Mount Stewart had been worked fo 

* These are overlain by the upper members of the Old Red Sandstone. The« 
latter beds have been bored at Mount Stewart to a depth of 667 feet in search 
coal ! The former at Tullygarvan, near Ballygowan, are somewhat bituminof 
and contain one or two species of Iddymograpsus ; and they also, and that veJ 
recently, have been sunk into in search of coal ! — R. T. 
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slate in this formation in old times, but were opened out some years 
ago by Mr. Montgomery, the proprietor, who brought skilled work- 
men over from Wales to quarry the slate and prepare it for use. A 
deep cutting, an embankment, and other works, have been made, but 
the quarries are not now worked. The slate is close-grained, and 
verjr good in colour. — ^B. T, 

The Malvern Naturalists' Field-club. — Tlie Club met at 
Great Malvern on the 15th of June last, and started by rail for 
Ashchurch, where they arrived at noon, and were joined by the 
Rev. W. S. Symonds, the president, and a large party of friends. 
They then proceeded along the new line of railway to Evesham. 
Upon reaching Beckford, the whole party alighted to examine an 
excavation in the drift about ten feet deep. The marine origin of 
this deposit was proved by Miss Holland, who discovered in it a 
specimen of Rissoa, The president gave a description of this ancient 
flea-bed, which he considered to have been accumulated when the 
valley of the Severn was an arm of the sea and the Malvern and 
Bredon Hills only islands. In the cuttings along the line remains 
oiElephas primigenius, human bones, bone implements, Roman and 
later coins, have been turned up by the navvies. The members 
inspected other sections on the line, especially one beyond the 
Evesham terminus. The rest of the day was devoted to visiting 
the two churches and the old abbey at Evesham, dining at Becktbrd, 
and the reading of a paper contributed by John Jones, Esq., of 
Gloucester, upon some ancient deeds relating to property at Longdon, 
held by the corporation of 6rlaucester. 

llie next meeting will take place at Ross on July 21st. — W.S.S. 

Bristol Naturalists' Society. — The first excursion of this 
Society for the season was held on the 17th June. The members 
of the Bath and West of England Agricultural Society had been 
invited to attend, and for the sake especially of these visitors the 
excursion of last September was repeated. The party, upwards of 
seventy in number, including several ladies, assembled at llotwell- 
^oase, and proceeded along the course of the Port and Pier Railway 
*8 far as Shirehampton, in order to study the various geological 
sections laid bare by the cuttings, the interesting features of which 
Were pointed out and descanted upon by the president, Mr. W. 
Sanders, F.R.S., and the hon. treasurer, Mr. W. W. Stoddart. From 
Hotwell House to the Black-rock the strata belong to the Car- 
Wiferous series — the fossils in the Mountain-limestone, as well as 
thcBhales, a thin bed of coal, and the Millstone-grit, attracting much 
Wtention. At the Black-rock, a great fault, or displacement of 
strata, occurs, and the whole series begins again. Near the old 
shooting-ground of the Rifie Corps, the first indications of the 
Devonian, or Old-red-sandstone group, are shown by flakes of 
^ica in the shales. In this field, also, the botanists and ento- 
mologists of the party obtained several specimens ; and here 
^. Stoddart pointed out a small bone-be(^ about three inches 
thick, which he had accidentally discovered on a former occa- 
sion, as well as some strata containing many fossil Entomostraca. 
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The most curious section, however, was that near the powder-house, 
where the railway skirts the edge of Kingsweston-park ; the beds 
are contorted, and thrust upwards in the middle, forming an anti' 
clinal curve. These curved strata belong to the Old-red-sandstone 
series ; and lying horizontally on the top of them is a bed of New- 
red-conglomerate. After passing beds of red clays and sands, the 
party left the line of the railway, and 'came down through Shire- 
hampton into the marshes, where the botanists and zoologists found 
many opportunities of adding both to their collections and to their 
knowledge of the habitat of many minute organisms. 

At a quarter past four the whole party re-assembled at Hooper's 
Hotel. Mr. Sanders then gave a brief geological sketch of the 
sections passed through that morning, and concluded by calling on 
Professor Buckman, who after referring to the fact of his having 
been secretary for seven years to the Cotteswold Field- club, said 
that he had met that day with a greater variety of plants than usual 
in a walk of the same extent, and especially was this the case with 
the grasses, which were his peculiar study. — Bristol Daily Fost, 
June 20th. 

The Dudley and Midland Geological Society and Field- 
club. — The first field-meeting was held at Cannock Chase, on 21st 
June. After leaving the Brownhills Station the party crossed the 
great Eastern Fault of the South Staffordshire Coalfield, and after 
traversing the more ancient collieries at Brownhills entered the ex- 
tensive Cannock Chase Colliery, held by Messrs. McClean and Co. 
of the Marquis of Anglesea. Four seams of coal are here worked. 
The value of the * Shallow ' and * Deep ' coal-seams is well known. 
Gas is introduced into the pits as well as used on the surface, and the 
whole arrangements, both above and below ground, are unexceptional. 
The next point of geological interest was the section of coal-measures 
laid bare in cutting a branch line to the Hednesford Collieries. After 
visiting these latter works the members met for dinner and discussion, 
and a paper was read by Mr. Jones (the Secretary) on * Organization 
in Field-club Work.'— J. J. 



On the Occurrence of Cycloid Fish-scales, he, in the Oolitic 

Formation. 

To the Editors of the Geological Magazine. 

TT has hitherto been stated, that the remains of Cycloid and 
-^ Ctenoid Fishes are not met with in strata older than those of 
the Chalk formation ; an opinion, I believe, originating with that dis- 
tinguished ichthyologist, M. Agassiz, when forming his arrangement 
of fishes by their scales into the four orders, namely, Placoid, Ganoid, 
Ctenoid, and Cycloid. 
Id a paper read before the Geological Society of London, Nov. 5, 
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1834, Prof. Agassiz says : — ' Jf we eBtiinRte the number of fixhea 
now known to amount to about 8,000 species, we may ataW tlmt 
more than three-fourtha of this number belong to two only of the 
above-mentioned orders, namely, the Cycloidians and Ctcuoidiana, 
'nhoie presence has not yet been discovered io the formations inferior 
to lie Chalk.' 

Relying, no donbt, upon such high authority, eminent Palceontolo- 
giils of our own country have perpetuated that statement to the 
pn«eiil time. For example, the late Dr. Mantell says, in hia 
'Medab of Creation :' — 'According to the data at present obtained, 
nil ihfl osseous fishes anterior to the Chalk belonu to genera which 
hive no representative among existing species, and they are charac- 
terized by rhomboidal scales, covered with enamel.' These are 
tberefore the scales of Ganoid fishes. 

Professor Owen, in his ' Paleeontology,' published as late aa 1861, 
KriKjipage 175: — ' Seeing that the earth yicUla no indisputable cvi- 
^Dceof Glenoids or Cycloids anterior to the Cretaceona epoch . . .' 
Fnm which I infer, that he haa met with no information to remove 
(mm bis mind the dictum of M. Aeassis. 

In 1H52, at the meeting of the British Association at Belfast, T 
wnmunicated my discovery of parasitic borings in fossil fish-sotles 
from the Chalk formation. Soon afterward?, when pursuing similar 
fsesrches, on examining the laminated shale of the Kimmeridgo 
Clayfrom Ely, and also in Norfolk, I found along with small vertebrae 
''id rih^ unmistakable Cycloid scales, and these scales had been 
^"acked by boring parasites.* Herewith I send two enlarged ont- 
'"'es of scales from the specimen of Kimuieridge shale in my collection; 




one from a common scale (flg. I), the oUier from a lateral tubular 
K»le(flg. 2). The size of the common scale is Jth inch in width, 
% iih in its an tero- posterior diameter. When in London this 
sptlng, Mr. Davies, of the British Museum, showed roe a small slitb 
'^ Kimmeridge shale, containing flsh-bonea aud fi^h scales strikingly 
Kaembling those in my specimen. 

Prof. John Phillips, if my memory does not deceive me, informed 
■^ >t the British Association meeting at Oxford, that he had seen 
*^ldoid fi^h-Bcales in the Oxford Oolite. Accepting the above data, 

• SfcTran.". aiiiro". Scdtty, vol.iii. |l. ', Ag- 3. 
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I conceive it can no longer be affirmed that Cycloid fishes did x:ft.ot 
exist previously to the Cretaceous epoch. — Yours, &c., 

C. B. Rose, F.G S. 

Great Yarmouth, June 14th, 1864. 

We append the following note in reply, obligingly furnished by Mr. W. Da. -vis. 

Since Mr. Rose examined the slab in the British Museum (referx^ed 
to in the above letter), another and a much better specimen has b^en 
acquired from the same locality, which, in addition to many Beetles 
in their natural position, exhibits portions of the jaws, with te^th 
having a Sauroid character. 

As several species of true sauroid fishes, having similarly marked 
scales, occur in the Upper Oolite (Lithographic stone) of Solenhofen, 
it is probable that these imperfect specimens from our Kimmeridge 
Clay may prove to belong to a new genus of the same family. 

Thrissops formosus and Megalurus lepidotus may be quoted M 
examples of Ganoid fishes having scales with Cycloid ornamentation. 
Agassiz describes the last-named species as having scales somewhat 
resembling those of the Carp, and gives an illustrative figure ia 
pi, LI.* vol. ii. of his * Poissons Fossiles.' W. Davies. 



CAN THERE BE A RAINLESS DISTRICT ? 

To the Editors of the Geological Magazine. 

In the first article of your first number I hail the words ' a whole- 
some scepticism.' Is the scepticism of the title of this letter 
• wholesome ?' I consider a * rainless district' to be an impossibilitj. 
In Professor Desor's article on the Sahara, the * rainless district' is 
not mentioned. But water is mentioned in rivers, in pools above 
ground, and in 'sheets' below ground, and ' moist beds' at a depth 
of eight or ten metres. A 'rain of several days' is mentioned, tnd 
the * Desert of Erosion' is described as the result of * rain and rivers.' 
As a matter of fact, I would ask through the medium of your 
Journal, does rain fall on the Sahara, or does it not ? I ask the 
same question with regard to Egypt. According to the * Star' of 
February 22, 1857, the passengers by the 'Indus' reported 'a fall of 
snow at Cairo.' In May I860 part of the railroad between Cairo 
and Suez was washed down by heavy rains, and the travellers from 
India were stopped for two days. To the north of this district, i^ 
the desert of El Tyh, Mr. Lowth (' Western Footsteps in Eastern 
Climes') gets frequently soaked with rain. He describes the whole 
surface as scored with channels of torrents tributary to the Wady 
Legaba and El Arish. In one of these channels he found a rivet 
rushing, twenty yards wide, and three or four feet deep. And b® 
was obliged to wait, like the rustic, dum defluat amnis. Now, this 
is no accidental affair, for the El Arish is the Torrens .^Jgyptiy 9X%y 
has therefore carried torrents across Arabia Petrasa to the Meet*" 
terranean for at least 2,000 years. Again, in descending the C^, 
Araba to the Dead Sea, Mr. Lowth mentions * marks of the rush ^^ 
waters, long, deep, sharp clifts in the ground, and water-worn ston^* 
snd torn shrubs half uprooted in torrent-Xjeda? 'So'w , Keith JohC^-' 
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ston's 'western rainless district' includes all this region, and all 
Syria with the Jordan, and its * former and latter ruin/ and the 
greatest part of the Tigris and Euphrates. While his * eastern 
rainless district' includes the sources of nearly all the largest rivers 
of the old world. — Your obedient servant, 

George Greenwood, Colonel. 

Brookwood Park, Alresford, Hampshire, July 13, 1864. 

Our Correspondent, F. F., Walgrave, is respectfully informed that 
* Scriptural Geology' is not within the scope of the Gkological 
Magazine. We' shall be glad, however, to receive notices of any 
geological facts he may have to communicate. 

Mr, R. Suggate, 15 Whitehall Place, favours us with a notice of 
tlie accidental finding of a piece of Teredo-bored wood in a rather 
large flint nodule from the Chalk of Hampshire. The flint filling 
the borings appeared to be slightly rayed from the centres. The 
specimen has been sent to the Oxford Museum. 



The Fossil Elephant op Malta. — More remains of this animal 
been discovered by Dr. Leith Adams, F.G.S., in extensive exca- 
vations lately made by him among the cavern-deposits and breccias 
^earCrendi. One of the chief points with reference to the fossil 
Elephant found in Malta is the small size of its teeth, which, coupled 
"^ith other characteristics, leaves no doubt that it was not only 
^'stinct from any living or extinct species, but was, as regards di- 
J'eiisions, a pigmy compared with them. It is supposed not to have 
*^n larger than a lion. Such relics, together with the bones and 
f^th oi Hippopotami^ &c., which of late years have been met with 
'^ great abundance in different parts of Malta and Gozo, tend to 
^'^ow that these islands are but fragments of what may at one time 
*^*ve been an extensive continent, in all probability connected with 
**ther Europe or Africa, or both. At all events, the physical geo- 
^ftphy of this portion of the Mediterranean must have changed very 
Jj^ch since the above-mentioned animals wandered over our islands. 
^©eth and bones of the living Elephant of Africa, and another larger 
J^ssil species, together with the HippopotamtiSy have been discovered 
^y Baron Anca in the Palermo caves, thus showing that in all pro- 
bability no less than three distinct descriptions of Elephants and two 
^P^ies of Hippopotamus frequented an area embraced within the 
^Uthem point of Sicily and Malta, and during the Post-pliocene 
P^^riod, when we find the earliest traces of man's existence. None 
^^ the latter have yet been met with in Malta. But there is every 
Pi^obability that flint implements and such like will turn up, as they 
^^ve in the Sicilian caves, more especially now that the attention of 
*^\entific inquirers has been earnestly directed to this important 
^^bject. Without the invaluable testimony afforded by the remains 
^^ the quadrupeds above mentioned, there are downcast fragments 
o^ the strata and faults along the shores of Malta, which testify to 
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a submergence of the land. Besides, the subaqueous plateau, 
named Adventure Bank, uniting Sicily to Africa by a succession of 
ridges, not more than forty to fifty fathoms under water, points to 
the former contiguity of that island and the continent of Africa. So 
marked is the lalter, that Sir C. Lyellhas asserted that Sicily might 
bo re -united to Africa by movements of upheaval not greater than 
those which are already known to have taken place within the 
human period in Sardinia, where the bed of the sea has been elevated 
300 feet since man inhabited that island. — Malta Times. 

Notes on Meteorites. — Prof. Kenugott, in arranging certain 
specimens in the Mineralogical Museum of Zurich, discovered apiece 
of iron, labelled * Native Iron from Styria.* Supposing it to be me- 
teoric, he sent it to the Director of the Imperial Museum of Vienna^ 
who had it cut and polished. Its subsequent treatment with acids left 
no doubt of its cosmical origin. It contains crystals which appear to 
be olivine and pyroxene; and its general character seems to identify 
it with the meteorite which fell many years since at Steinbach in 
Saxony. It may be mentioned that no meteorite has yet been known 
to have fallen in Styria. It would be interesting if the directors of 
museums would submit any specimens of so-called * native iron* that 
they may have in their possession to similar tests. 

M. Haidinger, of Vienna, in a letter to M. A. Quetelet, of Brus- 
sels, gives some interesting particulars of the fall of an Aerolite 
at Inly, near Trebizond. It fell in an easterly direction, at about 
three o'clock in the morning, on December 10, 1863, with a terrific 
explosion, resembling the discharge of hundreds of cannon. Some 
pieces supposed to have belonged to it have been forwarded to 
Vienna ; but, from the examination as yet made of them, their origin 
seems to be rather terrestrial than cosmical. — J. R. G. 

Sir Charles Lyell. — Her Majesty has been pleased to confer 
the dignity of Baronet of the United Kingdom upon Sir Charles 
Lyell, by the title of Sir Charles Lyell, Baronet of Kinnordy, in the 
county of Forfar. All geologists will, we feel assured, rejoice at this . 
well-merited mark of distinction bestowed by the Queen upon onerf 
the ablest of our leading men, whose life has been devoted to the pro- 
motion of their science, and to whom we are indebted for so man/ 
valuable works. The honour just conferred upon him is the highest 
recognition of merit ever bestowed on a geologist in this country by 
the Sovereign, and among men of science he has long held the 
equally high and honourable title of ' the Historian of Greology.* 

The family of Mr. Hugh Miller have resolved to put into complete 
repair the humble cottage in Cromarty in which he first saw th© 
light. A neat railing is to be erected in front of the building, tb© 
inside of which is to be otherwise made neat and tidy. The cottag® 
stands near the base of the handsome pillar, surmounted by a statu® 
of Hugh Miller, which was erected to his memory by friends aH"^ 
admirers. — Weekly Review^ June 25. 

A BUST of the late Dr. Buckland, obtained by subscription, b*^ 
just been placed in the New Museum of Oxford, amongst i^^ 
Buckland Collection of Fossil?. — AtherKeum, July 2nd. 
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. Ok the Correlation of the Miocene Beds of the West 
Indian Islands; and on the Synchronism of the Chert- 

F0RMA.TION OF AnTIOUA WITH THE LoWEST LiMESTONE OF MaLTA. 
By P. Mabtik Dxikcan, M.B. Lond., Sec. Geol. Soc, &c. 

(JORALS of the Miocene Formations as means oj' Correlation. — 
Although a general correlation has been established between 
le European Mid-tertiary formations and the Nivaj6 Shale 
*nd Limestone of San Domingo,* the shale and part of the in- 
clined limestones of Jamaica,! the three coralliierous beds of 
Antigua, and the Newer Parian beds of Trinidad,^ still it has 
Qot hitherto been possible to determine a close parallelism 
between any particular European and West Indian Miocene 
^tum. 

The coral-fauna of the Mid-tertiary period contained both 
nwmy widely distributed species, and others restricted to small 
ireas; there were forms whose existing allies and analogues 
live in reefs and banks, or in deep water ; and a large number 
We ceased to be directly represented. Thus there are species 
common to the Vienna Basin, to the Miocene of Northern Italy, 
to ihe Miocene formations at Dax, Bordeaux, and Malaga, to 
4e Nivaj^ Shale of San Domingo, and to its associated lime- 
stone, whilst others are common to the Faluns, the Turin 
Miocene, the Miocene of the Caucasus, and to that of the 
^est Indies. On the other hand certain genera are only found 
^ Antigua and Jamaica ; and many species are restricted to a 
^gle European formation. The Pocilloporce and the Alveo- 

* Heneken, Carrick Moore, and Lonwiale, Quart. Joum. Geol. Soc, voL ix. p. 115. 
t Martin Duncan, Quart. Journ. Geol. Soc, vol. xix. p. 406 ; Moore and Jones, 
«?•«<. p. 510. 
t WaU and Sawkins, Report Geol. Trinidad, 1860. 
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por<B were doubtless then, as now, reef-corals, and the genus 
Flahellum inhabited deep water; moreover the large genera 
Trochocyathus, Astroccenia, Styloccenia^ and others are extinct 
The corals offer, then, advantages to the palaeontologist both in 
estimating the relative age of distinct strata, and in considering 
the physical conditions under which they were deposited. 
Coral-growth had the same laws then, and the same physical 
conditions regulated the distribution and persistence of certain 
genera, as during the recent period : there were areas where 
corals flourished in greater abundance than in others, and locfi- 
lities where there was an extraordinary luxuriance of growth of 
some species, whose individuals were dwarfed in other and less 
favoured seas ; and in the midst of the most prolific coral-seas 
there were spots where the polypes worked under disadvantages, 
and where a peculiar and adapted fauna existed- 

By comparing the coral-faunae of the various Miocene strata 
of Europe, America, and Continental Asia, and by paying atten- 
tion to the present habits of the species and genera found re- 
presented in them, we can map out these areas of luxuriance, 
and also the localities where the coral-fauna has been influenced 
by external conditions unfavourable to the growth of certain 
species. Generally speaking, the European Miocene coral- 
fauna is leas luxuriant than the West Indian ; and it is remark- 
able that the formation in the Island of Antigua, which is 
characterized by a poverty of coral-growth, and by the predo- 
minance of genera and species that have small corallites, should 
resemble in this and many other particulars the lowest calcar 
reous bed of Malta, 

The unfavourable conditions which must have aff*ected the 
coral-growth on the reef which afterwards became the * Chert 
of Antigua, can be estimated by the quantity of drifted wood 
and brackish-water molluscs which are found mingled with the 
silicified corals ; and although these evidences of the former 
existence of more fresh water than was consistent with » 
luxuriant coral-growth are wanting at Malta, still the general 
inferiority of vigour in the European Miocene coral-fauna 
brings the dominant species of the lowest Maltese beds and of 
the Chert of Antigua into a very interesting relation. 

Geological History and Relationships of the Coral-hearing 
Strata of Antigua, — The Chert in the Island of Antigua UeS 
unconformably upon the oldest calcareous strata, which latter 
have a considerable inclination ; and it is covered conformably 
by a vast marl.* The inclined strata dip towards the chertj 

* Nugent; Trans. Geol. Soc, 1st series, vol. v. p. 469. 1821. 
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which IS found in their line of strike^ and in the position which 
a coral-reef would occupy in relation to its rocky basis. It is 
evident that the chert did not participate in the uptilting of the 
supporting strata^ but that it waa formed subsequently: it is 
equally clear that the chert and the inclined strata have 
suffered from oscillation of level and from great denudation. 
The marl, which was deposited during a period of subsidence, 
increased in thickness as the chert and the inclined strata sank 
slowly; and it is tolerably evident that, when the chert had 
passed considerably below the sea-level, the marl-forming reef 
was supported by the inclined strata. The marl is found 
above, beyond, and below the chert ; it is in contact with the 
inclined strata; and it consists of the detritus of coral-reefs 
and of the remains of the Mollusca and Protozoa once living 
upon them. Its beds are imperfectly stratified, and are 
horizontal ; its surface has been worn by denuding agencies, 
and its sea-margin supports recent coral-growths. It is of 
great depth ; and its final upheaval was contemporaneous with 
that of the inclined strata and the chert. 

The history of these coralliferous strata would appear to be 
as follows : — The trap and other igneous rocks, which now 
support the inclined calcareous strata, constituted the high land 
around which the first coral-atoll was formed ; this, with its 
mud and detritus, gradually became, as the supporting rock 
subsided, a vast bed of calcareous marl and loam, coral-growth 
proceeding at the surface according to the usual laws. A 
period came when the subsidence ceased, and then one of 
elevation commenced. The coral-beds were tilted up, and the 
elevation which occurred in the restricted area of the original 
igneous rocks, did not affect the whole reef and mud equally: 
the part nearest the land was elevated, and the present dip of 
the inclined strata was determined. This elevation, which 
doubtlessly was gradual, was accompanied by volcanic outbursts, 
liaces of which exist in and above the inclined strata. The 
inclined strata, together with the igneous rocks, then became 
snrrounded by a coral-reef, of no very great luxuriance ; and 
the whole gradually began to subside, until the future chert 
Was developed from the coral-detritus, amongst which pieces 
rf wood and brackish-water Testacea were mixed. The sub- 
adence was over a larger area than the late upheaval, for the 
chert sank horizontally. The next change of level was an 
upheaval over as great an area as that of the subsidence ; the 
chert was simply elevated with the mass of inclined strata and 
4e old igneous rocks. It must have been lifted high above 
the sea, and doubtless fringed a hill-side, as the old reefs of 

H 2 
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San Domingo, Owyhee, and Isle de Bonrbon do now-a-day 
The period of rest was a time of wear and tear for the futis. 
chert, and it was exposed to all the rapid destructive agenc^ 
of the tropics. * A change in the general physical geograpl 
of a large area, of which Antigua formed a part, occunr 
before the next subsidence, for the coral-growth which tlx« 
commenced was luxuriant in the extreme, and wood and lark 
shells more rarely drifted on to the reef. The new coral-rc 
grew at first from the supporting rock, lower down than U 
elevated chert, and the marl is now found below that old< 
reef: as subsidence took place, the chert began to support th 
new coral-reef; as it progressed, the chert became covered, anc 
growth commenced at the side of the inclined strata; and^ 
finally, as the island sank hundreds of feet, the future marl 
collected. 

The last changes were the gradual upheaval of the marl 
associated with all the older beds and the original trap-rocks,— 
its denudation to a great extent, — and a great alteration in the 
physical geography, fauna, and flora of the region. 

It is hardly possible to connect these oscillations of level 
with those wtich have occurred in the other West Indian 
Islands ; for, owing to the insular position and the local cha- 
racter of many of the disturbances of level, the ordinary rales 
of stratigraphy fail. There are inclined Tertiary strata in 
Jamaica and in Trinidad ; but the strata which have excited 
attention in San Domingo are not inclined ; but, like the An- 
tiguan Chert and Marl, have been simply elevated en masse 
with the supporting mountain. The establishment of the West 
Indian equivalents of the Antiguan strata can, then, be but 
slightly assisted by stratigraphy alone. 

Pal«ontological evidence, however, has been adduced which 
determines that general correlation between the limestones and 
shales which has been already noticed. They have all been 
decided to be of Mid-tertiary age ; but as yet the equivalency 
or parallelism of the inclined strata of Antigua with the lowest 
of the Mid-tertiaries of Jamaica, and with the Nivaje Shale of 
San Domingo, can no more be asserted than that of the Anti- 
guan Chert, the inclined Jamaican limestones, and the limestone 
(erroneously called ^ tufaceous ') of San Domingo. Further re 
searches are required before these important matters can b 
determined. The immense distance between the West-Indi^ 
and European Mid-tertiary strata must leave serial relation 
ship and palaeontology alone to produce evidence concemix^ 
their approximate contemporaneity. In only one instar*^ 
has an Eocene formation been asserted to exist in the A^^ 
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tilles;* and the Mid-tertiaries rest either on Lower Cretaceous 
strata or on mica-schist and intrusive rocks. But if the 8crial 
relation does not prove the correspondence of age, the niiiuerical 
method and the community of characteristic fossils certainly do. 

The general correlation, then, of the West Indian and Euro- 
pean Mid-tertiary strata can be assert^ ; but from the presence 
of a d(Mninant species of Coral in the Antiguan Chert, the same 
heing dominant in the lowest of the Maltese limestones, the 
approximate contemporaneity of the distant formations is rea- 
sonably inferred. Professor Rupert Jones has come to this 
conclusion, irrespectively of any reference to the corals^f 

Styhccenia Iciato-rotundata. — The commonest coral of the 
Antiguan Chert is Styloccenia lohato-rotundata, described by 
Michelin as AstrcBa lohato-roiundata ;% but its generic name was 
changed by MM. Milne-Edwards and Jules Haime.§ It grows 
in large masses, the corallites being agglomerated, so as to 
deserve the specific name ; and it is often very curiously fos- 
silized. It is of course unwise to rely upon negative evidence, 
but the species has not as yet been found in the Marl above 
the Chert ; neither has it been found in any of the San Domin- 
gan Tertiaries. 

In some recent investigations amongst the corals from the 
Maltese limestones, I found specimens of this very well marked 
species in nearly every piece of the lowest calcareous forma- 
tion that Dr. Leith Adams sent me. It has not been found, 
as yet, in the strata above. Its growth and habit resemble 
those of the Antiguan form ; and it certainly characterizes the 
hed' No. 5 'of Dr. Adams.! 

The species is not restricted in Europe to Malta, for it has 
Wn found in the Turin Miocene at Verona and at Dego. 

hi the Maltese limestone it is associated with Dendrophyllia 
^egularisy Blainville, sp., a well-known form of the Dax 
Miocene beds; and in the Antiguan Chert it is found with 
^troccRnia ornata, Michelotti, sp., which is a species almost 
characteristic of the Mid-tertiaries of Turin. The relation 
hetween the Antiguan Marl and the calcareous beds above the 
West in Malta is not yet determined. 

It is impossible to deny the enormous area of the Miocene 
coral-sea ^ter the discovery of species common to such remote 

Barrett, Quart. Joum. Geol. Soc, vol. xvi. p. 324. 
t See Prof. Jones' communication on the Orbitoides of Antigua and Malta, p. 102. 
X Michelin, Icon. Zooph., p. 62, pi. 13, fig. 2. 1842. 

I Milne-Edwards and Jules Haime, Ann. Scienc. Nat., 3rd series, vol. x. 
P- 295. 1849. 
I Leith Adams, Quart. Joum. Geol. Soc, vol. xix. p. 277. 
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localities as Antigua and Malta^ and after the Caucasus, Sinde, 
Travancore, San Domingo, Jamaica, and Guadeloupe have been 
proved to contain the same s|)ecies of coral. It is clear that 
there must have been a freedom from those barriers against the 
diffusion of coral-species which now exist ; for, if not, how has 
the West Indian Miocene coral-fauna a greater alliance with 
the recent Oceanic and East Indian coral-faunae than with the 
recent Caribbean? At present the West Indian Miocene is 
separated from its correlative strata by great areas where no 
coral lives. 

There is a point of some interest with regard to the anatomy 
of the Styloccenia lobato-rotundata. Michelin's description and 
drawing, and the generic diagnosis of MM. Edwards and Haime, 
have determined the septa to be smooth and Eusmilian in thehr 
character. One of the specimens from the Maltese bed has its 
calices beautifully preserved; the septa are distinctly incised and 
faintly dentate. This fact removes the genus from the sub- 
family of EusmilincBf and associates it with the Astrseans. It 
is worthy of notice that the closely allied genus Astroccenia has 
recently been proved to have dentate septa, and has been 
classified with the last-named sub-family by M. de FromenteL* 
The presumed connection between styloid columellas and smooth 
septa has thus been rendered doubtful for the second time. 
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II. The Relationship op certain West- Indian and Maltese 
Strata, as «hown by some Orbitoides and other Foramintfeba. 

By T. EupEBT Jones, F.0.S., Professor of Geology, &c., Koyal Military Collfig6» 

Sandhurst 

)R. DUNCAN'S researches on the PalaBontology of the 
West Indies have so much enhanced the value of any 
fossils found in those islands, that I do not hesitate to make ft 
few remarks on some Orbitoides contained in a piece of Anti- 
guan ^ Chert,' given many years ago, by Dr. Nugent, to the 
Geological Society, and to which Mr. H. M. Jenkins, Assistant- 
Secretary G.S., some months since directed my attention; 
and also on some specimens of fossiliferous flint and limestone 
from Jamaica. 

The Antiguan specimen f consists of flint with much car- 
bonate of lime, X and is traversed in all directions by thin, flat, 

* E. De Fromentel, Polyp. Foss., p. 232 ; and Keuss, 0osau Corals, Tr8»^ 
Acad. Vienna, vol. vii 1864. 

t Labelled ' "Flint out of Marl," Dr. Nugent, 15,626.' 

t Like some from South Australia in this respect. These, like other siliceon* 
bands and nodules, hare the appearance of being so much calcareous matter tao^ 
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discoidal Foraminifera belonging to the genu3 Orbitoides.* 
IITiere weathering has affected the stone, it has become porous, 
its brown colour has changed to yellowish-grey, and the struc- 
ture of the Orbitoides has become perfectly distinct ; the walls 
of the numerous chamberlets remaining, as a skeleton, free from 
the infilling of subtranslucent^ greyish-white carbonate of lime 
that obscures them in the stone. Dilute acid also removes the 
calcite, and clears the framework of the Orbitoides^ showing 
even the canal-system of these shells. 

Much of the weathered superficies, moreover, is roughened 
ly the removal of exposed parts of the Orbitoides, furrows 
and hollows being left, which show the weathered edges of 
remaining parts of the organisms at the bottom of the holes. 
The weathered surface also is smooth and undulate<l in patches 
continuous with some of the now imperfect Orbitoides, and 
ihowing where these had formerly lain. One of these undu- 
lating Orbitoides is thus traceable over a space of at least 2^ 
by 1| inches ; and no indication exists of any i)ai-t of its former 
rircumference. It has an apparently uniform thickness (where 
it can be measured) of -^ih inch ; and other fragments seen in 
section in the stone are of the same thickness (or less, with 
smaller width). 

Besides the thin broad specimens, there are some small 
biconvex Orbitoides with expanded edges, about ^ inch wide 
^th inch thick at the centre ; also a few Nwnmnlince, 
1 and biconvex, with sharpish edge, some measuring yV*'^ 
ly ^th inch, and some being rather larger. I have also 
detected the section of a Globigerina ; and fragments of Echino- 
denns and Bryozoaf also appear in this flint. 

Some, at least, of the small biconvex Orbitoides seem to 
belong to O, dispansus, Sowerby; some are probably the 
young of the larger flat form, or small individuals with rela- 
Wy large primordial chambers.^ This large thin Orbitoides 
^ of considerable interest, especially for two reasons, — firstly, 
It belongs to that species of Orbitoides which is characterized 
fcy having vertical partitions to its central layer of chambers, 
^ these more or less cylindrical — namely, O. Mantelli, 

* less perfectly converted into flinty which, at its outer limit, imperfectly replacing 
^f particles of the chalk, marl, ot shell mass, ends with a rough surface. 

* See Dr. Carpenter's ' Introd. Study Forara.' (KaySoc), 1862, p. 298. 

t The network of the weathered Orbitoides first attracted attention as some- 
*nat resembling Bryozoan structure. 

t As in Nummulina, so also in Orbitoides, there may be seen individuals that, 
^'^aniencing with a relatively large central or first chamber, never attain a large 
^dal growth, whereas others that begin with a small primordial chamber have 
'^tty much greater peripheral development. 
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Morton sp. ; and, secondly, it is the exact counterpart of tfe 
Orbitoides that I have lately observed in some specimens of 
limestone brought by Captain Hutton from Malta (see ' Geo- 
logist/ vol. vii. p. 134 ; where by mistake I referred thifl 
Maltese Orbitoides to O. dispansus). The Orbitoides occurs (as 
Dr. A. Leith Adams and Captain Hutton have informed me) 
along the northern coast of Malta and Gozo, in the uppermost 
part of the hard white limestone (the lowest great stratum of 
the Maltese series), with Scutella subrotunda and Heterostepm.* 
In the next great stratum above this white limestone, namely, 
the * Freestone,' occur numerous Foraminifera, exactly equiva- 
lent in every respect to many of those from the Vienna Basin 
(especially from the Baden beds), figured by D'Orbigny in his 
* Foram. Foss. Bass. Tert. Vienne,' 1846. 

The close likeness, as individuals, in the Maltese and An- 
tiguan Orbitoides, and in the large Foraminifera of the Maltese 
Freestone and the Baden (Vienna) beds, is remarkable; and 
this is the more striking, as it is difficult to find any two sets 
(faunal groups) of Foraminifera agreeing in more than a simi- 
larity o{ fades. 

In the nodular Orbitoidal Limestone of Jamaica,! at the 
base of the White Limestone, which, according to Mr. G. P» 
Wall, is probably unconformable to the shales containing these 
calcareous nodules, I find a few rather small specimens of the 
same variety of O. Mantelli as that so abundant in the Anti- 
guan flint, mixed with numerous biconvex forms, referable 
probably to O, dispansus or O. Fortisii, 

In a piece of grey fliutj (less calcareous than that from 
Antigua), from the base of the White Limestone at St. Thomas, 
Jamaica, I find numerous Orbitoides, mostly O. Mantelli, though 
some may be O, dispansus, as in the Antiguan flint. 

I may also notice here a piece of hard yellowish limestone 
from the base of the White Limestone at Clarendon, Jamaica,§ 

* In the * Geologist,' vol. viL p. 134, I stated that Operculina occur in the 
Maltese limestone containing OrbUoides ; but the majority of what I there referred 
to as two sub- varieties of Opercvlina complanata^ Defrance sp., are certainly 
HeterostegincB ; and those in another hand-specimen, not now in my possessioni 
may also prove to be HeterostegincB. I have lately seen fine specimens of Hetero- 
stegina-limestone from Crete, in Capt. Spratt's collection. 

t The subject of a Note communicated to the Geological Society last year ; Ij® 
at that time I had not recognized the presence of 0. Mantelli in this limeston©* 
See Quart. Journ. Geol. Soc, vol. xix. p. 514. 

X Presented to the Geological Society b^ Mr. Thomas Bland, F.G.S. ^ 

§ Other Tertiary specimens from Jamaica, lately submitted to me by Mr. G. *j 
Wall, are:— Orbitoidal limestone, Hopewell, Metcalfe ; Flint with Orbitoides ^^ 
NummulintSt Orange Eiver, Metcalfe ; Limestone with OperetUina and Nunvi^^ 
Una, and the same semi-silicified, Brimmer Hall, St. Mary ; Flint with Operdd^ 
and NummtdincB^ Preston, St. Mary ; Orbitoidal limestone, Carron Hall, »t. Mary ' 
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confided to me by Mr. G. P. Wall, F.G.S. (late of the West In- 
dian Geological Survey). This limestone is largely composed 
o{ HeterostefftncBy which, though rather stouter, represent the 
common Maltese species ; and it corresponds to the same horizon 
(immediately beneath the White Limestone) as that of the Shells 
and Corals brought to England by Mr. L. Barrett, and lately 
described by Mr. J. Carrick Moore and Dr. Duncan.* The 
Orbitoidal limestone and flint above-mentioned belong: to the 
same horizon, and altogether these fossiliferous rocks of the 
West Indies offer a striking analogy to the Miocene white 
limestone of Malta, rich in closely allied forms of Orbitoides and 
HeterostegincB. 

Orbitoides Mantelli, of stronger growth than the variety 
found in Jamaica, Antigua, and Malta, characterizes some of 
the Tertiary beds of Alabama,t Nummulites being absent, it 
is supposed. O. Mantelli occurs also in Sinde, associated with 
EtterostegincB and small Nummulince ; and there the other In- 
dian form of Orbitoides (O. dispansus, near O. Fortisii) and 
well-developed Nummulince occur abundantly ; but we still want 
exact information as to the stratal relationship of all the Ter- 
tiaries of that region. O, Mantelli is found also in the Tertiary 
beds of New Zealand.^ 

The Orbitoides of Continental Europe are all, as far as I 

w, of the O. Fortisii type (as defined by Carpenter, Introd. 
Foram. 1862, p. 299) ; but I have seen (though I have not at 
kand) a large flexuose Orbitoides from Santander, of which I 
am reminded by the specimens under notice. 

In Europe Orbitoides first appears in the Cretaceous rocks ; 
and, though abundant in some Eocene beds, it is not (I believe) 
associated in the same stratum with Nummulites, except at 
Varaa in Bulgaria.§ In Sinde (Dr. Carter, Ann. Nat. Hist., 
1861), Jamaica (Quart. Journ. Geol. Soc, vol. xix. p. 514), 
Trinidad (Mr. Guppy, * Geologist,' vol. vii. p. 159), and in 
Antigua, Orbitoides and Nummulina are directly associated ; 
and it may be so in many other places. For Jamaica and 
Antigua, however, as in the Vienna Basin, the Nummulince are 
poor (see further on), and do not specially indicate any parti- 

Alveolina-limestone, Crofts, Clarendon ; and Orbitolina-rock, Vere ; besides shelly 
^^ oolitic limestones from Thompson Town and Upper Clarendon. 

* Quart. Journ. Geol. Soc., vol. xix. p. 510. 

t See Lyell on the Orbitoidal Limestone of Alabama ; Quart. Journ. Geol. Soc, 
^Uv.p. 10, 1847. 

} Gbologicax Magazine, No. 2, p. 75. 

i I have some polished pieces of limestone in which largish NummtdirKe accom- 
^yOrlritoides; but I do not know whether they are from Europe or India; 
r, I think, from the latter. 
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cular geological horizon, as far as my observations serve me; 
and the same may be said of some, at least, of the small iVww- 
mulince associated with Orbitoides in Sinde. Much requires to 
be learned as to the exact mode of occurrence and distribution 
of these little fossils. Orbitoides have long been, and still 
sometimes are, mistaken for NummulincBy Orbitolites^ and OrU' 
tolincB — all very different one from another ; and even when 
they are recognized, it is often difficult to get at their sj^ecific 
characters. The species of Orbitoides can be discriminated 
more easily than those of Nummulina in some cases ; for the 
vertical cross-section is important in the former, and of com- 
paratively little value in the latter ; and in rock-specimens it 
is often difficult to get at the pattern followed by the alar flaps 
of Nummulina, the character whereby its different species and 
varieties can be best distinguished. 

The NummulincB in the Antiguan flint clearly belong to the 
simple * radiate' group, composed both of young individuals 
and small varieties of the large Eocene Nummulites, and also 
of the existing representatives of the Nummuline genus. In 
fact we have, in this case, a small and feeble form, such as N. 
Ramondiy Defr. (Carter, Ann. N. Hist., Ser. 3rd, 1861, V(A 
viii. p. 374, pi. 15, fig. 5); and its analogue {N. radiataf 
D'Orbigny) is not wanting in the Vienna Basin, in strata 
contemporaneous with but poorer than those of Baden above- 
mentioned ; it is present also in the Jamaican flint and lime- 
stone, as well as in Sinde. 

The full development of NummulincB certainly took place in 
and characterized the early Tertiary (Nummulitic or Eocene) 
period, but they neither began nor ended at that time; ifl 
fact, they still exist in great numbers, but are degenerate : and 
scattered individuals, neither well-developed nor of a specialized 
form, may occur in many different deposits, but be of little or 
no use in ^ homotaxis,' or the comparison of fossiliferous strata 
possibly equivalent as to time and geographical area. 

At all events, we see some definite points of agreement 
between certain deposits in the East and the West, as to their 
faunal characters, by means of gregarious, well-developed, and 
conspicuous Foraminifera ; and thereby a strong relationship 
is recognized for the fauna of the Viennese and Maltese areas, 
in the Eastern part of the Mid-tertiary Ocean, and that of the 
probably contemporaneous Coral-islands, in the West, which 
have their geological history elucidated by Dr. Duncan's fore- 
going communication. 
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On a Nearly Perfect Speciven op Evrypterus las ceo- 
TVS (Salter) from the Upper Ludlow Rock at Lesua- 
jow, Lanarkshire. [Plate V. figs. 7-9.] 

By Henbt Woodwabd, F.G.S., F.Z.S. 

IS species (under the generic name of Himantopterus) 
vas first noticed by Mr. J. W. Salter in the (Quarterly 
lal of the Geological Society for 1856 (vol. xii. p. 28, 
); but only the penultimate segment and telson* were 
cnown. 

vol. XV. of the same Journal (1859), Mr. Salter described 
species of EurypteruSy from the Upper Ludlow Kocks 
le Old Red Sandstone ; but he did not refer to E. lanceo- 
in that paper. Of these eight species of EurypteruSy 
mcBuSy from its smaller size, is the best preserved species, 
urs in the Downton Sandstone of Kington, in the Base- 
beds of the Old Red Sandstone at the Ludlow Railway, 

the Upper Ludlow Rock of Ludford ; and I have lately 
in entire specimen (in the cabinet of Mr. Jas. Powrie, 
I.), only one inch in length, from the Old Red Sandstone 
terden in the Sidlaw Hills, Forfarshire. . 
'. acuminatusy linearis^ and ahhreviatus are still only known 
3y their telsons or tail-joints. E. chartarius Mr. Salter 

inclined to consider only an obscure specimen of E» Ian-- 
is'y but the original specimen I have never seen. E. 
idsii is now known to belong to a distinct genus ( Stylo- 

Page), upon the evidence of more perfect specimens 
ered by Messrs. J. Powrie and R. Sllmon.f Probably 
'jalops may also be shown to be distinct from Eurypterus. 
two last-named species are only known by their cara- 
; but they are well-marked forms, 
he * Memoirs of the Geological Survey' (1859), Mono- 

L, ^ On the Genus Pterygotusy by Prof. Huxley and 
. W. Salter, the entire body, with the swimming-feet, of 
imen of Eurypterus lanceolatus is described and figured 
, pi. 1, fig. 17); but, owing to the imperfect state in 
the fossil IS preserved, it was impossible to give a very 
d description of the separate parts, or even to be quite 
L (except from the spine-like form of the caudal joint) 

was a true Eurypterus^ as it was the only specimen 
nown. 
Slimon, of Lesmahagow, from whom all the Lanarkshire 



♦ Terminal joint, or tail-plate. 

t To be described and figured in a future Number. 
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specimens of EurypteridtB hatve been obtained^ has laboured on 
incessantly, since the first discovery of these beds in 1851,* and 
has increased our knowledge of these remarkable Crustaceans 
by more perfect specimens from year to year. The British 
Museum has lately acquired, among other specimens, the im- 
pression and counterpart of a very beautiful and nearly perfect 
example of Eurypterus lanceolatus from this locality, and an 
outline-figure (restored to the natural position) is given here- 
with (PL v.), showing the upper and under surfaces of the body. 
The specimen measures only 4 inches in length, and barely 
1 inch across the fourth (or widest) thoracic segment. The 
absent organs are correctly represented from other specimens. 
The position of the eyes, not clearly seen in this specimen, and 
also the antennules, are given upon the authority of, and from 
careful drawings sent me by, Mr. Slimon, whose accuracy may 
be safely relied upon. The details of the antennse and swim- 
ming-feet, the form of the carapace, the thoracic appendage, 
body-segments, and telson are all copied from actual speci- 
mens, f 

In the form of the joints of the swimming-feet, in the 
number of the body-segments, the shape of the telson and 
thoracic plate, it closely agrees with the American, and, so 
far as known, with the Kussian, species of Eurypterus \ but the 
carapace is more oblong-ovate vertically, whilst that of th& 
American species is much broader and shorter in proportion. 
The eyes in E, lanceolatus are placed much nearer to the 
margin of the carapace than in other species ; the swimming- 
feet are longer and narrower, and the thoracic plate seems 
deeper in proportion to its width, as compared with James 
Hall's figures of the American Eurypterus remipesy &c This 
is not absolutely the case, however ; but is, I believe, due in a 
great degree to an error in Professor Hall's restoration, in which 
the broad basal joints of the swimming-feet, and part of the 
post-oral plate are placed considerably beyond the posterior 
margin of the carapace, so that they overlap nearly one half of 
the thoracic plate,J a position which it would seem impossible 

* See Keport of the Meeting of the British Association at Glasgow for l85/>» 
and Sir R. I. Murchison's paper on the Geology of Lesmahagow, Quart. Joum* 
GeoL Soc, vol. xii 1856. 

t Another nearly entire, but much distorted, example has been obligingly !«"* 
me by Mr. Bryce M. Wright, from which I have been enabled to make out the foBO 
of the post-oral plate and some other parts more distinctly than before ; but I an^ 
especially indebted to Mr. Slimon for his drawings, which have been of the greatest 
assistance. 

I In Hall's figure they overlap the body to the extent of the first thoracis 
segment; the thoracic segment being equal in depth to the first two thoracic joint* 
which it covers. 
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for them to have occupied during life, and in which they never 
occur in any examples that I have seen of the closely allied 
Pterygoti from luesmahagow, many of which have these parts 
well preserved in situ. 

A single antennule discovered by Mr. Slimon shows these 
appendages to have eight articulations : the broad basal joint is 
serrated along its inner margin, and evidently served the pur- 
pose of a manducatory organ. The three succeeding pairs arc 
serrated along their articulations ; but are not so spinose * as in 
the American species, or in those discovered by Dr. Scouler in 
the Burdie-house Limestone, and described and figured under 
the name of Eurypterus Scouleri by Dr. Hibbert in the * Trans- 
actions of the Royal Society of Edinburgh' (1836, vol. xiii. 
p. 281, pL 12). The metastoma, or post-oral plate, is cordi- 
form and quite destitute of any median ridge or ornamentation. 
Its lateral margin slightly overlaps the interior margins of the 
broad basal joints of the swimming-feet, whose serrated palpi 
fulfil without doubt, in this as in all the other species of 
EurypteridcB, the chief duty of mandibles. 

A slight groove or furrow surrounds the anterior and antero- 
lateral margins of the carapace, gradually thinning off and 
iiaappearing at the latero-posterior margins. In his * Palaeon- 
tology of New York ' (1859, vol. iii. p. 397), Professor Hall 
gives the number of articulations in the swimming-feet of 
Eurypterus as ' eight, with a terminal palette.' He evidently 
considers the intercalated plate (seen in the figure) to form a 

EPt of the seventh segment; for he says, op. cit. p. 397, ' At the 
e s there is a soldered suture, connecting the fixed ramus 
of the chela with the penultimate joint. In some specimens the 
parts have been separated along this line.' In the specimen 
from Lesmahagow I have been unable to discern more than 
8even articulations and a terminal palette. The third appears 
to be the absent joint; and Professor Hall says (p. 397): * In 
Seating the number of joints, I have been governed by no 
Aeoretical views, but simply by the appearances of separation 
^the parts ; and though the two extremities of the third joints 
*8 marked, show no articulating processes, the limitation of the 
parts is distinct, and they may have been separated only by a 
4in extension of the chitine, and may not be properly articu- 
lating surfaces.' Supposing then this third joint of Professor 
Bail to be absent, we shall agree exactly in the number of 

* A siogle antenna is seen in Mr. Wright's specimen ; it is more robust than the 
•"tennule, and the number of joints appears to be eight, but they cannot be clearly 
i^'de out. A specimen in Mr. Slimon's cabinet shows two of thcs« simple palpi 
"»»i7«; but does not help us as to the number of the joints. 
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articulations in the swimming-feet as well as in their general 
form. The intercalated plate and minute terminal palette, well 
seen in E. lanceolatus, are peculiar to this genus. There are 
certainly eight articulations in the antennules; but I cannot 
positively discern a ninth. 

The lateral lobes of the thoracic plate in this species are 
much deeper, in proportion to the central double appendage, 
and the two intercalated plates are larger, than in the American 
Eurypteru The line of division between the pair of central 
organs is continued much higher up; and they are divided 
near their terminations into three joints, as seen in the figure 
(PI. V. fig. 8 0. 

The entire surface of the thoracic plate is closely covered 
with the minute scale-like markings, or wrinkles, peculiar to 
this group, which are also observable upon the anterior half of 
each thoracic segment, the abdominal segments being smoodi 
and free from all ornamentation. 

There seems no reason to doubt the homology of this {thh 
racic) plate with the leaf-like appendage of Limulus, as pointed 
out by Professors Hall and Agassiz {op. cit), and stiU more 
strongly confirmed by Professor Huxley, in his lectures <ffl 
the anatomy of Limulus (part of his course of ^ Lectures oi 
General Natural History,' published in the ^Medical Times and 
Gazette' for 1857), in which he has demonstrated it to be $ 
thoracic and not an abdominal appendage, as it might at first 
sight be considered. This thoracic plate in Limulus^ wWck 
bears the reproductive organs upon its inner surface, overlaps 
in great measure the five corresponding and succeeding o&fc* 
minal lamellas, which cover and sustain the branchiae. We have 
no indication of branchiae in tlie EurypteridcB^ although it is 
quite certain that these must have existed. Peculiar and 
delicate striated markings have been observed upon and near 
the thoracic plate in Slimonia acuminata \* and it is highlf 
probable that this plate covered both the branchiae and the re- 
productive organs. 

I have been unable to detect the larval eye- spots which are 
seen so clearly in the American Eurypteri and in some of the 
Pterygoti also. 

There is without doubt an affinity between the genera 
Eurypterus and Slimonia. The latter approaches the formed! 
and recedes from Pterygotus proper, not only in the absence oi 
chelate appendages, but also in the more narrow and elongateo 

* I shall hare occasion to refer to this species again in a future paper ; but J 
may state that more than one plate is now known to have been attached to tli^ 
thorax of Slimonia. 
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form of the abdominal segments^ and the more Lanceolate form 
ofthetelson, which in Pterygotus proper is broader, less acute, 
or even bilobed. The chelate antennules in Pterycjotus are not 
adapted for •palpi ; but in both Eurypterus and HUmonia the 
basal joints of the simple antennae perforin that office. 

Eurypterus differs, however, from both Pterygotus and 5'/i- 
wonw in the position of the eyes, the form of the carapace and 
tiie telson, the form and number of the articulations of the 
swimming-feet, and lastly, in the structure of the thoracic 
plate. 

Dimensions of E. lanceolatus. — The largest and smallest speci- 
mens known are in Mr. Robert Slimon's collection : the former 
measuring 7^ inches in length, and nearly 2 inches across its 
fourth and widest thoracic segment; the latter measuring 
only 1| inch in length by ^ across its widest segment. Mr. 
Wright's specimen measures 6 J inches in length ; but is much 
distorted and compressed laterally. The length of the specimen 
in the British Museum is 4^ inches, of which the head forms 
{of an inch, the six thoracic segments 1 inch, the six abdominal 
segments 1^ inch, and the telson ^ of an inch. The fourth 
thoracic segment is the widest, and measures 1 inch across ; the 
succeeding segments taper gradually to the ninth, which is 
scarcely ^ of an inch in width ; and at the twelfth segment the 
abdomen is only a of an inch wide. The first eight segments 
are of nearly equal depth, or about ^ of an inch ; the ninth, 
tenth, and eleventh segments are about | of an inch in depth ; 
wd the twelfth more than |^ of an inch deep. The swimming- 
feet reach down to the fifth thoracic segment. 

The geological and geographical range have been already 
given by Mr. Salter, in the Geological Society's Quarterly 
Journal ; * and Professor Hall's monograph f contains a most 
Wutiful series of illustrations of all the American species of 
this singular group, with careful descriptions. 

EXPLANATION OF PAET OF PLATE V. 

% 7. Upper side of Eurypterus lanceolatus (restored). 
» 8. Under side of same, showing the mouth, with the organs of mas- 
tication, prehension, and locomotion ; also the thoracic plate 
(t t) covering the branchial and reproductive organs. 
» 9. A single antennule enlarged, showing its broad serrated basal 
joint, which served as a foot-jaw, as did also the three suc- 
ceeding pairs of palpi and the basal joints of the broad 
swimming-feet (e e), 

* 1859, vol. XV. p. 229. f Palaeontology, New York, 1859, vol. iii. p. 397. 
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IV. Note on Plicatula sigilljna^ an dndescribed Fossil op the 

Upper Chalk and Cambridge Phosphate-bed. [Plate V. 

figs. 1-6.] 

By S. P. Woodward, F.G.S., A.L.S., &c 

EVERYONE who has collected the fossils of the Tipper 
Chalk will have noticed how the Echinoderms and Belem- 
nites are overgrown by small oyster-like shells with a striated 
disk, commonly passed by as the fry of Ostrea vesiculosa. There 
is a beautiful example of Micraster cor^anguinum in the Museum 
of the Geological Society (given by Mr. Bayfield, of Norwich, 
to the late Daniel Sharpe), on which a dozen of these little 
shells, each about half an inch across, have left their lower 
valves ; and above twenty are congregated on a fragment of 
Ananchytes (occupying a space of about thr^e square inches) 
in the British Museum. 

More than a year ago my attention was particularly called to 
these shells by the Rev. Norman Glass, F.G.S., who insisted 
on their distinctness from the young Oysters occasionally parar- 
sitic on the same fossils, and the disk of which is only marked by 
the muscular impression on the left or hinder side. Mr. GhtfS 
also pointed out that in the smaller examples, measuring less 
than one-quarter-inch across, the border is radiated, as in the 
small attached Spondyli {^ DianchorcB^) found under the same 
circumstances. At this early stage there is no inner ridge 
dividing the striated disk from the smooth pallial region; but 
in examples like that figured (PL V. fig. 2), the two ridges are 
already distinguishable, and in a set of specimens the subsequent 
rapid growth of the border may be observed. The plicated 
margin, wanting in the larger specimens, may also be traced to 
its extinction in the same series. The Spondyli of the Chalk 
have always lost their inner shell-layer, and exhibit a uniformly 
striated interior. It is evident that the Plicatulce also have lost 
their sub-nacreous lining ; these genera are very closely allied ; 
but in the recent Plicatula the foot is obsolete, the shell having 
a broad attachment, while some of the Spondyli (like Sp. spinO' 
sus of the Chalk) are free. 

In the Oysters the shell is minutely vesicular between the 
laminae ; and traces of this structure may be seen, without th^ 
help of a glass, in all the specimens of Ostrea vesiculosa I have 
examined, from the smallest to the largest, amounting to several 
hundreds. Owing to this difference in the constitution of the 
shell, the hinge is preserved, with its ligamental area and pit 5 
and the smooth interior with its adductor-scar. In some of the 
Chalk PlicatulcB a trace remains of the hinge-line, with its 
narrow ligamental fissure, as TepTesewted in PI, V. fig. 3. 
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The largest specimen I have seen of this Plicatula measures 
8 lines by 10, the * breadth' being usually greater than the 
* height,' and the elevation of the free margin never exceeds 2 
or 3 lines. A magnified representation of this shell is given in 
PL V, fig. 3 ; and a young Ostrea vesiculosa of similar size is 
added for the sake of comparison (PI. V. fig. 6). It will be seen 
that their principal growth is in opposite directions, the Oyster 
fixing itself by its left valve, while Plicatula^ like the rest of the 
PectinidcBy is attached by the ri^kt shell. Fig. 1 represents a 
group of PlicatulcBy with Thecidium Wetherelli and other small 
shells, attached to a Helmet-urchin from the Upper Chalk of 
Kent. This beautiful and instructive fossil was presented to 
the National Collection by the Rev. Norman Glass, who at the 
same time expressed a wish that it should be described and 
figured. On another Helmet-urchin Mr. Glass detected a 
minute Plicatula with the upper valve preserved in situ^ which, 
from its extreme tenuity, has taken an exact impression of the 
miliary granules on the surface of the Ananchytes below. In 
Dr. Bowerbank's collection there is a similar example, but in 
the example figured (PI. V. fig. 5) the upper valve is imbricated 
with projecting lamina. 

The only known Plicatula with which this shell can be com- 
pared is the P. inflata of James De C. Sowerby (Min. Con. 
pi. 409, fig. 2 ), a smooth, inflated species, not uncommonly 
found in the hard cream-coloured Chalk of Cambridge and 
Sussex^ and the Grey Chalk of Dover. It is also met with in 
the Upper Greensand of Petersfield, the Isle of Wight, and 
[ Warminster. From these localities it has always been obtained 
in pairs^ unattached ; but it seems to have been fixed to extra- 
neous objects, at least when young, by a small portion of the 
umbo of the convex valve ; the upper valve is deeply concave, 
as in Ostrea vesiculosa. Dr. Mantell described a young or dwarf 
condition of this shell, with slightly spinulose valves, by the 
name of Plicatula^ pinosa (Geol. Sussex, pi. 26, figs. 16, 17). 
This variety approaches the P. pectinoides, J. Sby., found in the 
Grault of Folkestone, and in the phosphate-bed of Greensand at 
Cambridge, which is not deeper than a ^ native ' Oyster, and the 
young individuals sometimes grow on the upper valve of the 
adult, notwithstanding its prominent spines. 

I am disposed to consider the Plicatula of the Upper Chalk 
as a distinct species from P, in/lata, and to distinguish it by the 
name of sigillina^ on account of its broad attachment and 
diminutive size. It is probably identical with the small Plica- 
tnl(B which abound on the concretions, shells, and bones of the 
*C()prolite-beds' at Cambridge, and serve in a remarkable 
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examined in tlie British Museum^ do not show sufficient traces 
of the fins, by -wliicli their form or position could be ascertained; 
but there is a fragment of another large example in the British 
Museum, in vrliicli some of the dorsal rays are well preserved, 
and which confirms the generic character derived by Agassiz 
from the dorsal fin. The rays are short, slender, wide apart, 
and simply bifid at the extremity. The vertebrae of Z). elongatui 
also are very different from those of this specimen, their central 
part being perfectly smooth and polished, whilst it is very rough 
and longitudinally grooved in the specimen before us. Pictet 
(Poiss. foss. IVIpnt Liban., pp. 46, 47) describes three other 
species of Dercetis ; and there can be scarcely any doubt that 
he is correct in referring them to that genus, and consequently 
that they are different from our Fish. 

As regards the second genus RhinelluSy the characters origi- 
nally given by Agassiz (/. c. p. 260) have been rectified by 
Pictet (Z. c. p. 43). It agrees, then, with our Fish in having a 
short dorsal fin, nearly in the middle of the total length, above 
the nine- or ten-rayed ventral fin. Whether both ought to be 
referred to the same genus is impossible to decide, ])artly on 
account of the imperfect state of the specimens of Rhlnellus 
fnrcatusy partly on account of the total want of evidence as to 
the form of the head and jaws in our specimen. The y)robability 
is that they belong to different genera ; for, whilst Rhinellus is 
described as having three series of bony plates on each side, 
this has only two ; the dorsal fin of the former is placed more 
backwards ; and the specimens known have only a length of 
three or four inches, and are from the Lebanon. Finally, as 
regards the Rhinellus nasalis of Agassiz, or Pegasus lesiniformis^ 
our knowledge of it rests, at present, solely with the rude figure 
of the ' Ittiolitologia Veronese ' (pi. 39, fig. 1 ), from which we 
do not obtain any further information than that it is a fish 
similar to Rhinellus furcatus. 

We proceed to characterize the genus which we propose for 
our fossil^ and to add a detailed description. 

Plinthophobus,* gen. nov. 

Body oblong, apparently scaleless, but with a dorsal and ventral 
series of imbricate, arrow-shaped, osseous scutes on each side. Dorsal 
fin rather short, placed in the middle of the total length, above the 
ventrals ; anal short, at some distance behind the dorsal ; caudal 
fin forked. Pectorals and ventrals well developed, without osseous 
Bpine, the latter nine- or ten-rayed. 

Plinthophorus rohustus^ spec. nov. 

The vertebral column is nearly entirely preserved, only the verte- 

* Derived from ir\iydo<f>6pos, bearing tiles. 
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briE nearest to the head, perhaps six or seven in number, having been 
lost ; the remaining portion is composed of fifty well ossified and 
solid vertebrae ; in comparison with their circumference, they are of 
moderate length, with the articular portion considerably swollen, 
and with the central part much contracted; their surface is rough, 
deeply furrowed by longitudinal grooves. The following are the 
measurements of some of the vertebrae. As regards the number with 
which the several vertebrae are marked, I must remark that the first 
seven are supposed to have been lost, so that the entire column would 
be formed by 57 vertebrae : — 

Length of the entire vertebral column 
„ „ ninth vertebra 

Width of its articular surface 

Length of the twenty-eighth vertebra 

Width of its articular surface 
,, ,, centre • • . 

Length of the forty-fourth vertebra 

Width of its articular surface 

The neural and haemal spines are of moderate -length and strength, 

and those of the last six vertebrae, which are much shortened, are 

close together, imbricate, forming the base for the caudal fin. The 

ribs are simple and slender, not stronger than the neural spines, and 

" appear to be continued to the thirty-fourth vertebra. 

The dorsal fin is composed of sixteen rays, of which the anterior 
are rather strong and long, the posterior gradually decreasing ia 
strength and length. The first ray is the strongest : a portion of it, 
more than two inches long, is preserved, but it must have been at 
least three and a half inches long when intact ; its interneural spina 
corresponds to the neural of the nineteenth vertebra. The rays d 
the anal fin are in an imperfect state ; their number appears to have 
been eleven. This fin resembles the dorsal in general form, the an- 
terior rays being much longer than the posterior ; its interhsemafai 
correspond to the haemals of from the thirty-eighth to the forty-fifth 
vertebra. The caudal fin is forked, the lobes being of moderate 
length. 

The pectoral is inserted quite below on the side of the trunk, 
composed of twelve rays, the first of which is very short, rudimen- 
tary ; the second the longest, twenty-nine lines long. The distance 
between the root of this fin and that of the ventral is 6J inches. Thi 
ventral fin is composed of ten or eleven rays, and has a broad base 
which lies below the twenty-seventh vertebra, or immediately behinc 
the last dorsal rays ; its longest rays were at least nineteen linei 
long. The pubic bones are flat, elongate-triangular, as long as thi 
ventral fin, leaving a narrow, free space between their symphysii 
and anterior extremity. 

No traces of scales are visible, but there are the remains of serie 
of imbricate osseous scutes, a great part of which still occupy the! 
natural position. One series runs along each side of the uppermot 
part of the back, from the nuchal region, along the base of the dorsi 
fin, towards the caudal fin ; the anterior portion of this series, to tl 
middle of the dorsal fin, is well preserved, whilst only single scutes < 
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the caudal portion are preserved. Both ventral series, that of the right 
side as weU as of the left^ are visible, and in their natural connection ; 
that of the left side^ however, has been somewhat displaced, and the 
tnner surface of its scutes became exposed to view. This series runs 
from behind the root of the pectoral fin to the outer ventral ray; it 
is continued behind the ventrals, but onlj a few of the scutes of this 
Bob-caudal portion are preserved, two presenting their outer surface, 
and three their inner. All these are before the anal fin, and it is 
doubtful whether the series was continued beyond it. 

The general form of these scutes is arrow-head-shaped, with a 
longitudinal keel running from one end to the other ; the uncovered 
broader posterior part is corrugated ; the anterior portion, which is 
covered bj the preceding scute, is more slender, tapering, and smooth. 
All these scutes were so connected that thej could easily slide one 
above the other, allowing the lateral motions and the temporary ex- 
tension of the body after feeding or during the season of propagation ; 
and the whole arrangement reminds us of a similar chain of scutes in 
Doras and Hypostomus, Their inner surface is smooth, with a longi- 
tudinal groove on the posterior half, to receive the keel of the scute 
next following. Those of the anterior part of the dorsal series are the 
largest, and comparatively short, being only six lines long and five 
lines broad; only a small part of them is covered by the preceding 
shield, as no great mobility was required in this part of the fish. 
Posteriorly they become rather smaller and narrower. The scutes 
of the abdominal series are much narrower, and from six to seven 
long ; their corrugated posterior portion is much shorter than 
anterior smooth part, and there is a very distinct fiat prominence 
on each side where the corrugated part passes into the smooth sur- 
face. The scute at the base of the ventral fin is especially large, 
differing in shape from the others ; the upper half of its posterior 
portion, which is on the side of the trunk, is produced backwards, 
whilst the lower half is, as it were, cut off*, to allow the insertion of 
tiie ventral fin ; the entire length of this scute is one inch. The 
Kutes behind the ventral fin are the smallest of the series, sub- 
rhombic, 4^ lines long and 3 lines broad. 

Although it is probable that JPlinthophorus must be placed 
Bear to Rhinellus, the degree of their affinity cannot be ascer- 
|»ned before the structure of its head, and especially of its 
jaws, is known. The difference in the series of osseous scutes 
J^pears to justify, at present, its generic distinction. As regards 
4e position of these genera in the system, no ichthyologist of 
fte present day will maintain their affinity to the Schroder mata^ 
to which they have been referred by Agassiz. They belong 
even to a different family than Dercetis, as is clearly shown 
ty the form of the vertical fins. Whether these fishes be 
Ganoidei or Teleostei cannot be decided in the present state of 
Wir knowledge; but if they should belong to the latter subclass, 
tley are the remains of an extinct family, not represented in 
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: o iii'li' :Ji^ii! iA' ii ui\i>i(-n I'lto two parts; and tlie Ip-r i' '.v< • ■; ' 
li;:- *'.!■■■■■ i U".^, whil.-f in P, ai^vectena there me oid'- *w-.: • 
■■■' *.■ • 'V'ini ti. . rnije, near Aj>t, reli/rrcd bv M. « ,..-i :. 

i' • lobes. 

■ .ivicr, has been phiced jij iIuj jKi'.!'- /■ 
-•I'-rl'T than tlie C<:nev fb>t.il. f!i;ij • .-i- 
■■• -t of w]\ich isdi\ided iii'-' t' .^ !• 
"•:• .-s the iriiddh' oi us oiitrr suifi"-. 
i ■■ I -I. A\ niard on rlu* fossil ot ]*uv, ealh'i -i i 

i\i!ttfii. ' ■.-. ortmnti, >i;i>w that it oiii'Iit to be placed in l':*- _ • 
r-iiopt ■■ /*t(f/i; I'Ut th(\y are not sutfnMent for tJie deterrri!:;:i;i; ■ 
!"ii->p ■ .< ■;. If' t:n- /'//{y/;/->Mr/'//^>/i (n" (.\)i;(\y dit!'ers Jioin /'". w//,': 
>.!. (1 .'idrv prop<>.-' s to n;inie ii PaJ'/plt'thirutm Cofliriru.^.' 

'V\..' prj )ci]>;«.l d;f(erence> in the species ^)^ Pahiplof/n rib": .'■. ; 
1'...: '.v'si :■ — 

l)'!-!' ar^' three nppev premolai'3 in P. af}7iectcti:i and /*. , •■' 
w \n V. (,<nii(:infs( . 'I'he hist nppei" preniohir Iims four t.-:: r- 
'.'.V if'r/rtfs^ whilftt. there are three \n J\ rni/if/s i\\\d J*, (.'iuii-'l - 
■ :)iii:ir in the lower jaw has two lobes in P. ((nnecU r*^\ ■ 
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the present creation. Pictet compares Rhinellus with Belone^ 
and refers it to the family of EsocidcB as defined by Cuvier, who 
associated Belone with Esox, But the position of the dorsal 
fin in the middle of the body is too important a difference to 
admit such a union, either with the Esocidcs proper, or with the 
ScomberesocidcB. 

EXPLANATION OF PLATE VI. 

The principal figure is reduced in size, in the proportion of the two lines 
drawn oelow it. One of the scutes, from the right ahdominal series, is 
drawn twice the natural size. 



.A.BSTIi-A.OTS OF TOIiEIGHT iK^SllSJIOXDEiS. 



DiSCOVBBY OF PjLOPLOTHEBJVM IN THE * CaLCAIBE QBOSSIEB SUP^EIEXTB.' 

TN the *Comptes Rendus,* vol. Iviii., No. 21, May 23, 1864, M. 
-*- A. Gaudry states that the Museum of Natural History, Paris, has 
from time to time received from M. Geurin, of Coucy-le-Chateau 
( Aisne), many portions of Paloplotherium^ which have been found 
in the *Calcaire Grossier,* of Jumencourt. The remains consist of 
an almost perfect skull, the two rami of a lower jaw, several other 
jaws, the upper portion of a radius, an astragalus, some fragments of 
the pelvic arch, and of the scapula. 

Paloplotherium has hitherto been unknown in the *Calcaire Gros- 
sier.' The type of the genus is P, annectens (Owen), from the 
lacustrine beds of Hordwell, Hampshire, to which species that from 
Coucy bears a great resemblance. It has, however, four upper 
premolars, whilst the Hordwell species has three; the last upper 
premolar is a little narrower forwards, its external surface is not 
divided in the same way into two by a vertical ridge; the crown haa 
no indication of a division into two parts ; and the last lower molar 
has three lobes, whilst in P. annectens there are only two : still in 
a specimen from the Debruge, near Apt, referred by M. Gervais to 
that species, there are three lobes. 

PalcBoiherium minus, Cuvier, has been placed in the genus Pala^ 
plotherium ; it is much smaller than the Coucy fossil, and has only 
three upper premolars, the last of which is divided into two lobes 
and bears a vertical ridge across the middle of its outer surface. 

The remarks of M. Aymard on the fossil of Puy, called by him 
PalcBotherium ovinum, show that it ought to be placed in the genus 
Paloplotherium ; but they are not sufficient for the determination of 
the species. If the Paloplotherium of Coucy differs from P. ovinum^ 
M. Gaudi;y proposes to name it Paloplotherium Codiciense. 

The principal differences in the species of Paloplotherium are as 
follows : — 

There are three upper premolars in P, annectens and P. minuSy 
four in P. Codiciense, The last upper premolar has four fangs in 
P, annectens, whilst there are three in P. minus and P, Codiciense, 
The hind molar in the lower jaw has two lobes in P. annectens; but 
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in the Paloplotheria of the IMbnige and of the Paris Basin tlierc aro 
three. The absence of a slight prominence on the inner surface of 
the lower molars is not very constant ; it is hardly visible in 1\ an* 
nectens and JF^, Codidefue^ but is very well shown in P, mintis. The 
ridges of enamel which have been pointed out as occurring on the 
posterior portion of many of the molars constitute a peculiarity of 
equally slight importance. 

Besides these unstable characters, there is one which is sufficiently 
persistent to warrant the generic separation of Paloplolhenum and 
PalcBotheriutn; in the former the back molars aro markedly distinct 
from the premolars, whereas in the latter, all the molars and ])re- 
molars, except the first premolar, are similar. This difference, 
however, is not even strictly defined in the three species of l^a/o' 
plotherium ; in P, minus the last premolar resembles more the hind 
molars than in P, annectens, and still more than in P, Codiciense, 

It is interesting to note these modifications in relation to time. 
P. Codiciense is the oldest known form of the Palaeotherian type, and 
is the farthest removed from the true Palceotheria, After it comes 
P. annectenSy which is less distinct. Afterwards, in the *6poque du 
gypse,' there appears P, minus, so much resembling some species of 
Pal(BOt?ierium that Cuvier considered it refenible to that genus. 
The range in time of Paloplotherium is very limited ; since the 
Miocene age it has been replaced by Acerolherium, — R. T. 



Obsehvations sub les PBmciPAUx Elements du Terrain Qitaterxaire ; sur les 

Th£OBIES PBOPOSEBS pour By EXPLIQUER LA FORMATION; ET SUR l'AoB DB 

L'ABorLB A SiLEX. Par M. E. Hebert. (Bullet. Soc. GeoL France, 2mo Ser. 
vol. xxi. p. 58, &c.) 

TN this memoir (read 16th November, 1863) the author compares 
-■- the opinions of M. de Mercey and himself with regard to the 
Quaternary deposits of Picardy, in which of late years so many real, 
as well as some suspicious, remains of pre-historic man have been 
discovered. 1. He agrees that the clay of the plateaux in Picardy, 
regarded by M. Buteux as contemporaneous with that of the valleys, 
may be the most ancient of the Quaternary series ; but he is not yet 
satisfied with the evidence. But he points out that, if so, this 
plateau-clay must be different from the Lbnon Hesbayen of Dumont, 
which has been identified by Lyell (* Antiq. Man') with the Loess \ 
and different also from the clays worked at St. Acheul above the red 
gravel, which M. Buteux has regarded as the continuation of the 
plateau-clay. He points out also the close resemblance of the brick- 
clay of St. Acheul with that of Menchecourt as presenting a difficulty 
yet unexplained. 

2. M. Hebert then alludes to the red gravel, pointing out its great 
importance and the small attention that he considers it has hitherto 
received. It is traceable over a large part of northern France. 
Under the name of * old alluvium,' M. d'Archiac has connected it 
with the L.oess of the Rhine ; but with this view M. Hebert does not 
a^^ree. It is in the red gravel that the original discoveries of M. 
Boucher de Perthes was made. Its uniform presence over a wide 
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tract renders it important as a land-mark, and as proving the greats 
antiquity of underlying * diluvial' beds. 

3. The gravel of Moulin Quignon is considered to be derived froi 
debris washed down the slope of the hill, and to be a mixture < 
rolled flints with red gravel, whose date is not determined. It follows 
of course, that, according to this view, the Moulin Quignon beds ar< 
newer than the red gravel. 

4. The loess, or marly loam of Picardy, overlying the grey gravel, is 
^ regarded as older than the red gravel, and older than the loess of Paris. 

5. In considering the various explanations of the deposits of the 
Quaternary period, M. Hebert does not adopt the theory that the 
Loess was the mud of the glaciers once covering Europe. He shows 
a section in which the red gravel covers and penetrates the Loess and 
upper beds of grey gravel, filling large and irregular swallow-holes, 
and affecting the upper beds of the Calcaire Grossier, at a height of 
180 feet (55 metres) above the sea, in precisely the same manner as 
it aflects the grey gravel. He points to the agency of acid thermal 
waters as worthy of consideration ; but thinks that for the present 
the sea and marine currents afford the best explanation, pointing out 
the terraces and parallel roads of Picardy as analogous to those of 
Glen Roy and others in the British Islands. 

6. The age of the * clay with flints ' (argile a silex) of Picardy 
M. Hubert believes to be still doubtfuL He had formerly regarded 
it as contemporaneous with the plastic clays of Picardy ; but more 
recently has come to the conclusion that it is more ancient, as he 
finds sections in the Forest of Dreux in which the superposition of 
the plastic clay on this clay with chalk'Jiints is clear, and there is an 
intermediate bed of white and yellow sand. He remarks the simi- 
larity in the circumstances of deposit, when this clay is compared 
with the red gravel. — D. T. A. 



NOTES ON FOEEIGN GEOLOGY AND MINERALOGY. 

By Dr. T. L. Phipson, F.C.S., &c. 

The Mmeral Riches of Roumania.— The Lake of Balta-Alba.— On the Colouring- 
matter of the Emerald. — Fossil Musk-ox at Pr6cy. — Great Quantity of Human 
Remains from Moulin Quignon. 

ly/r p. POENAR has written in the Belgian journal *Le Progr^s 
•^-^* par la Science/ an interesting account of the Mineral 
Resources of Roumania, one of the Danubian Provinces. I will 
endeavour to condense the results of M. Poenar's observations :— 

Several streams and rivers of Roumania are auriferous, especially 
the Olto, the Argis, the Dimbovitza, and the Talomitza. 11^® 
gold-washers find now and then grains of a considerable size ad- 
hering to a quartz-gangue. — ^^Carbonate of copper is met with iQ 
the district of Mehedintzi, on the River Birza ; copper-mines were 
worked when the Austrians occupied Little Wallachia, at Baja-de- 
Rama, the name of which hamlet signifies in English * Mines of 
Copper.' — Carbonate and oxide of iron are met with in the district 
of Vilcca, also in tliose of Prahova, Comarnik, and Focsani, at the 
jBource of the River Rimnik, where iron-ore is very abundant, and 
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in the neighbourhood of the immenBe virgin forests which cover the 
sides of the Carpathians. — Traces of native mercury were met with 
at Pitesti, in the district of Argis, in a thin bed of clay, whilst the 
fouDdations of a house were being laid ; but the metal has not been 
sought for since. — Rock-salt is the most abundant mineral substance 
of Bourn an ia. The Government Mines are worked in Vilcca, Pra- 
liova, and Bouz^o. About 36,000 tons are raised annually. Beds of 
salt appear in many places even at the surface, principally on the 
mountain-sides, but they generally plunge about 100 yards under the 
surface ; they are upon an average about 160 yards thick. — There 
is indication of coed at several places, on the borders of the River 
Bahua, in Mehedintzi district, near the town of Touma Severino, 
and in the district of Yilcca, near the village of Tamasesti. The seams 
do not appear very considerable, but they have never been properly 
explored. — Roumania abounds in lignite, especially in the districts 
of Yilcca, Mehedintzi, &c. It has given rise, from time to time, to 
some curious geological phenomena. Thus, during the earthquake 
of 1838, crevasses were suddenly formed, out of which rolled tor- 
rents of bituminous and mineral waters. M. Poenar was directed by 
Prince Alexandre Ghica to study these phenomena. In certain 
localities he found the lignite had taken fire during the earthquake ; 
and it has continued to burn ever since* In the neighbourhood of 
Malavetza, in the district of Mehedintzi, he witnessed an extraor- 
dinary fact. Underneath a layer of clay, about six yards thick, was 
a bed of lignite ; the earthquake detached the clay, which slipped 
during the night down the side of a hill, carrying with it the pea- 
sants' houses and the trees, which remained standing almost perpen- 
dicular as before : the bed of lignite took fire immediately on being 
thus laid bare in contact with the atmosphere. Neither coal nor 
lignite is worked in Roumania, although the latter is so abundant, 
and often close to the surface. — Bitumen is met with in several 
localities, sometimes in the solid state, sometimes liquid ; it is worked 
atPrahova and at Bouz6o, where the mines yield about 170 lbs. per 
day. Liquid bitumen, or petroleum-oil, is abundant, and would 
doubtless have been extensively worked before this, if the means of 
communication were better. — Sulphur is found native in the district 
of Dimbovitza, near the village of Chotinga. It is found in a layer 
of green clay, in the form of g?obules. It is also met with at the 
mineral springs of Baboci. — At Sibicia, Coltziu, and ValeaBoouiui, 
in the district of Bouzeo, amber is found. It is generally of a 
greenish tint, and more esteemed on that account. — In the district of 
Argis, on Mount Ciocan, and at the mineral springs of Olanesti in 
Vilcca, garnets are met with in micaceous sandstone, and in the 
gravel and sand on the borders of the rivers. — M. Poenar termi- 
nates his two papers by an account of the mineral waters of Rou- 
mania. There are three kinds, ferruginous, sulphurous, and alkaline. 
These mineral springs appear to be abundantly dispersed over the 
whole district. At Predial, and Cornu in the district of Prahova, 
both iodine and bromine are found in these mineral waters. All the 
springs are cold except that of Cozia, the water of which has a teni- 
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peratore of 75^ Centigrade. At the Olanesti springs there exists 
medical establishment. 

The following is the description given by M. Pierre Poenar {U 
cie,) of the Salt Lake Balta-Alba, at the end of his account of t 
mineral riches of Roumania. This lake is situated at 12 kilometi 
(about 7^ miles) from the town of Rimnik-Sarat, in the middle of 
vast plain ; it is 7 kilometres (about 4^ miles) long, and varies 
breadth from two to three hundred metres; its depth is from one 
two metres only. The water of this lake is very salt, and fori 
saline deposits on the borders, where it is of a reddish-brown coloi 
and nauseous to the taste, on account of the multitudes of its aqua 
birds, whose excrement (guano) is constantly driven upon the shor 
At a few yards from the side the water is very clear, colourless, a. 
odourless; but has a strong saline taste, rather bitter. Its speci 
gravity is 1*112 ; and its mean temperature 19° Centigrade (1 
Reaumur). The bottom of the lake near the centre is level, vc 
firm, and sandy; whilst the shores present a bottom of black gres 
mud, exhaling constantly an odour of sulphuretted hydrogen. T" 
mud contains the remains of the numerous aquatic plants wh: 
cover nearly the whole surface of the water in the shallower pai 
It is much used in cutaneous diseases, rheumatisms, scrofula, 8c 
The mud is applied to the aifected part, and allowed to dry in ' 
sun. This treatment is repeated several times in the day; and a b: 
is taken in the lake at night and morning. The Lake Balta-A. 
appears to owe its origin to subterranean springs passing throe 
some of the layers of salt spoken of above. Its water has been 
completely analysed : it contains chloride of sodium and sulphate 
soda, with a little carbonate of lime and sulphate of magnesia. 

In 1858 I gave an account, in * The Geologist,* of the researc5 
of Dr. Lewy, of Paris, upon the colouring matter of the emerald- 
which it was stated that the emeralds of the Muso mine, in Mex:i 
contained a certain amount of organic matter to which they c 
their colour. This interesting question has been lately examii 
again by Professors Wohler and Gustav Rose, and the result o< 
municated to the Paris Academy of Sciences. They do not deny 
existence of about 1^ per cent, of organic matter in the emerald ; • 
they find that the emerald does not lose its colour by calcinatioa, 
stated by M. Lewy, but becomes opaque ; moreover, that the emera 
of Muso contain 1*186 per cent, of chromic oxide, a quantity wh: 
the last-named author considers too little to account for the colo 
To prove this point, MM. Wohler and G. Rose melted togethei 
grammes of colourless glass with 1 3 milligrammes of oxide of chromiu 
and obtained a transparent, homogeneous, green glass, the colour 
which was found to be identical with that of the emeralds of Mus 
Vauquelin, when he discovered chromic oxide in the emerald, at on< 

♦ I have lately had forwarded to my laboratory for analysis, two specimens 
volcanic mud from the Island of Ischia, which is applied likewise with considerat 
success in various diseases of the skin. I shall be able to make known its comp 
sition in the course of a short time. — T. L. P. 
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attribaied to it the beautiful green colour, and his opinion appears 
after all to be the true one. 

M. Lartet has published an account (Comptes Rendus, Wm, 26) 
of the fossil cranium of the Musk-ox {Ovibos moschatus) found bj 
Dr. Eugene Robert in the Diluvium of Precy on the right bank of 
the Oise. It was found at a depth of about 2 metres in a gravel- 
deposit belonging to the Diluvium or Drift, which is there covered 
with 3 or 4 metres of loam, analogous to the loess. Among some other 
remains of large animals found there was the tusk of an Elephant. 
In the French and English remains of the Musk-ox we have an 
example of an animal restricted at the present day to the nortliern 
parts of America, above 60° of latitude, which at one time lived in 
our * quaternary' Europe under the 47 th degree, and we know also 
that the arctic Reindeer ranged in ancient times to the Pyrenees. 
M. Lartet supports the relationship of the Musk-ox to the Ovidte, 
rather than to the Bovid<B as advanced by Owen in his paper on the 
English fossil remains of Musk-ox, in the Geological Society's 
Journal, 1856. 

M. Boucher de Perthes (Comptes Rendus, lix. 3) has discovered 
recently some more human remains at Moulin Quignon — a locality 
that became celebrated by the finding of the jaw-bone which gave 
rise to so much discussion. M. de Quatrefages publishes {loc, cit.) 
a long note upon this discovery. The box forwarded to Paris by 
M. Boucher de Perthes contains 16 or 17 teeth, several fragments of 
cranium, a portion of the occiput of an adult, a piece of the temporal 
bone of a young subject, some vertebrae, a portion of a sacrum, &c. 
These were forwarded on the 8th June, 1864 ; since then an entire 
jaw-bone and a cranium have been discovered, together with a 
quantity of other bones, about 200 in number. M. de Quatrefages 
terminates his paper with the following remark : * To day, as last 
year, I leave to geologists the task of determining the age of the 
trains de transport of Moulin Quignon, and consequently that of 
the human race the remains of which they have preserved. At any 
rate, the existence of this antehistoric human race, quite distinct 
from the Celtic races, can be no longer contested.' M. Elie de 
Beaumont reiterates the expression of his desire to see these bones 
placed in the hands of an expert analytical chemist ; but he does not 
state his reasons for wishing these analyses to be made. 
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Geological Essays, and Sketch op the Geology of Man- 
chester AND THE Neighbourhood. By John Taylor. London: 
SiiiPKiN, Marshall, & Co., 1864; pp. 282, 8vo. 

Tj^VERY physical science, like almost every field of research and 

subject for thought, has its two classes of writers— the scientific 

*^dthe popular ; but we very much doubt whether the writers on 

^f^y science exhibit so wide a difference in education and ability as 
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do those on Geology. Doubtless this peculiarity maj be partly ex- 
plained when the peculiar nature of geological research is taken into 
account ; for, while in every other physical science the investigator 
must be either a good mathematician or a skilful operator, both of 
which qualities imply education, in Geology, as we all know, a 
quarryman, a coastguardman, and a blacksmith have become good 
observers, and even, in the first-mentioned case, a polished writer 
and a bold and ingenious theorist. 

Notwithstanding this isolated case of success in geological litera- 
ture, it would be far better if Geology could limit the actions of her 
humbler votaries to original work ; but the fatal notoriety attached 
to < writing a book ' is to them a stumbling-block and to us 
foolishness. 

The work now before us well illustrates our meaning ; it is one of 
the most absurd books on a geological subject that we ever remember 
to have read, for the author (who is not the late Mr. John Taylor, of 
mining celebrity) knows just enough of geological phenomena usually 
to misrepresent them ; and, although he writes of * Tales told ^^ 
Athens,' he has such remarkable opinions as to the right spelling ^^ 
the names of fossils, that we feel assured that in a knowledge ^^ 
Latin and Greek and of the subject of which he treats he is equaiU? 
wanting. 

As an example of the author's knowledge of palaeontology ^^^ 
comparative anatomy, we give the following paragraph frO^ 

But what is most characteristic of these palaeozoic corals is this : wl>-^**^ 
those of the present day have their septa, or radiations, either in fours^ ^^^ * 

multiple of four, the former have always a multiple of six ^ ' 

The septa were formed by the animals as furrows, along which to thrust t^^® 
tentacles, so that beautiful as the fossils themselves are, when they servet^^^ 
dwelling-places to their jelly-like inhabitants, they must have oeen t^^^\ 
beautiful still, for then the summit of each was adorned by a coronal of ^^5 * 
liantly coloured tentacles, like those of the common sea-anemone. In ^^^i 
the only distinction betwixt the anemone and these fossils is this, that 
former have a leathery envelope only — ^whereas the latter are encased 9^^ 
calcareous defence. 

It is bad enough to be told that the palaeozoic corals have t^-^^^^Jf\ 
septa in sixes, and that the recent Zoantharia have them in fours ; ^^. 

here wre may charitably suppose that the author has been lookin^f^.^ 
facts through a bad glass, which inverted nearly everything and ^^z i^^' 
torted the rest ; but when he -writes of septa being formed as ^^^"^' 
rows, along which tentacles were thrust, and of corals havin^^^ .* 
calcareous defence, we perceive that he is completely ignorant of '^^ 
subject. 

We have already mentioned his bad spelling ; when irevM^^ '^^S 
of fossil reptiles, he remarks of one of them, * This goes by the clc^'^^^^ 
name of rhyncosaurus, which " being interpreted," means ^^^ 
" beaked lizard." ' The italics being his own, the sentence cont^»'^^ 
a satire on itself. We also read of Caryophylla sexdecimale^ Bnd 
of many other species spelt on the same plan ; of Syringipora^ Rht/f^" 
conella, Cellipora, Producto, Buccinium, and so forth. 
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Mr. Taylor's notions of physical causes are as remarkable as his 
comparatiye anatomy ; and his account (p. 59) of a * brecciated 
limestone ' having been formed from shingle, is partfculnrly absurd/ 
Ele is very fond of a simile now and then : and, although we occa- 
iionallj get a good one, we are frequently at a loss to imagine how 
le has satisfied himself of their applicability ; for instance, we are 
old of ' the sea, like a huge mqrtar, pounding its coast-lines into 
nuddj sediments, to be again reconsolidated/ The best we have met 
rith in the book is that in which the geological record is compared 
the old Woodstock Palace, as described by Sir Walter Scott, the 
ifferent fronts of which were said to contain specimens of every 
tyle of architecture, just as the different rock-formations contain 
xamples of every fauna. If the ideas, many of which, we arc told, 
were sketched during a few minutes' rest in some solitary quarry,' 
rere more frequently of this stamp, we should be inclined to forgive 
tie anthor for many inaccuracies, in the hope that such similitudes, 
7 impressing the reAder with a sense of the beautiful, would draw 
ff his attention from errors in facts and principles, or, at any rate, 
)osen their hold on his mind. 

It becomes, indeed, a serious matter when men who, though 
aving probably a very tolerable knowledge of local facts, under- 
go to write a work of this kind for the public at large, having no 
3tter knowledge of palaeontology than what induces them to believe 
lat a Turbinolia differs from a Cyathophyllum only in being 
■mailer, and more even in its outline,' — an opinion which he im- 
^iately illustrates by figuring a CyathophyUum as a * Turbinolia.^ 

man must be a very accomplished geologist to write a good 
Deral or elementary work ; and the more popular the book, the 
»re care and knowledge does it require. For this reason, such 
in as Phillips, Huxley, Ramsay, and Jukes, spend a portion of 
iir time very advantageously in providing intellectual food for 
3 rising generation of amateur geologists ; but men of Mr. Taylor's 
mp can employ themselves much more profitably in working out 
pecial subject, than in composing a bad imitation of Hugh Miller's 
Itings, as full of errors as it well can be. 



)TES OP A Trip to Iceland in 1862. By Alexander Bryson, 
F.R.S.E., F.G.S. Edinburgh, Grant, 1864. 8vo. pp. 56. 

'^HIS little pamphlet, reprinted from the * Scottish Guardian,' is 
- more genial than scientific, and the author evidently did his 
St to deserve the name of 'Bacchus,' given to him by one of his 
Llow-travellers. There is, however, some geology; and what there 

is good and useful, for Mr. Bryson belongs to the modern school, 
id does not take things too much for granted. 

The lava of Iceland would seem to represent, in modern times, the 
tiptions on a great volcanic line, skirting the extreme west of the 
d world. This line has existed since the Cretaceous period, and 
je points of eruption have been gradually travelling northwards. 

Dlike the great volcanos of America, which erupt through tens of 
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thousands of feet of upheaved mountain, most of the eruptions of the 
European series were either submarine or onlj at moderate elevations 
above the sea. The basalt of the north-east of Antrim and the 
Western Islands of Scotland are examples of some of the earlier 
outbursts. The Faroe Islands are more modern, and Iceland is still 
among the localities from which molten rock is poured out. It is 
impossible, therefore, to pass by without notice any reallj honest 
account of Icelandic phenomena by a competent observer. 

The Geysers and the Strokr, those singular examples of intermit- 
tent fountains of boiling water and steam, were, however, the only 
objects that the shortness of the author's visit allowed him to study. 
He found the Great Geyser basin to measure 74 feet by 68, the 
temperature of the water in it varying from 176° to 179° F. The 
depth of the tube was 70 feet on one side, and 64 on the other. 
With thermometers specially contrived so as to lose part of the 
mercury when exposed to a temperature above 212°, he and his 
companions determined the temperature of the bottom of the tube, 
not long before an eruption, to be 240°, while the temperature half- 
way down was in one case as high as 270°. Not only this, but every 
important fact known concerning the district proves that the causes 
of disturbance are purely local, and that they are probably produced 
by chemical action. The explanation given by Bunsen is supported 
by Mr. Bryson's observations. The absence of organic matter in the 
Geyser water was proved by the use of permanganate of potass, and 
is a fact not without importance. 

The Strokr erupts when turf and stones are thrown into its funnel, 
and very rarely without such provocation. Mr. Bryson suggests, as a 
reason, the floating of mechanical particles on the surface of the 
water already boiling, and the consequent incapacity of the steam to 
escape into the air without bubbles, which in this case are represented 
by an eruption. He illustrates the case by the behaviour of water 
boiling in a vessel where a broken egg supplies a film of albumen. 

It is suggested that the phenomena of the Geysers are probably 
modern. The measurement of the siliceous sinter of the Great Gey- 
ser by Capt. Forbes would give an age of about a thousand years; 
and this estimate is somewhat strengthened by the fact that there is 
no notice of this spring in the earlier days of the colonization of 
Iceland, 986 years ago. 

Address at the Anniversary Meeting of the Royal Geo- 
graphical Society, 23rd May, 1864. By Sir Roderick L Mur- 
CHisoN, K.C.B., G.C.St.A. & St.S., D.C.L., LL.D., F.R.S., 
Director- General Geological Survey, President. London, 1864. 
8vo. pp. 89. 
HHHE presentation of the royal awards to Baron Charles von 
-*- Decken and Captain Grant, the Obituary Notices, and the report 
of progress in British and Foreign Geography constitute, of course, the 
bulk of this interesting Address ; but there is one section in it of 
especial interest to Geologists, namely, a notice of the Glaciers of 
the Himalayan Mountains and New Zealand, as compared with those 
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of Europe, and a review of what is known about the powers of 
Glaciers in modifjing the surface of the earth, and the agency of 
floating icebergs (pp. 57-77). 

Following up a subject referred to in his Address to the Royal 
Geographical Society in 1863, namely, the former glacial condition 
of Northern Europe, Sir B. Murchison reminds those of his readers 
* who have not attended to the connection between existing geogra- 
phy and the ancient conditions of the globe, that Scotland and large 
portions of Northern Europe must, at a period anterior to the crea- 
tion of man, have been in the same condition as that in which 
Greenland and its adjacent seas are now;' — that at the Glacial 
Epoch those lands were covered by snow-fields and glaciers, and 
bordered by coast-ice, from whence ice-bergs and ice-floes floated 
off to discharge their loads of mud, sand, and stones in the neigh- 
bouring waters. The conditions and the results of such great con- 
tinuous or continental ice-flelds, were sketched out for Scotland and 
Sweden by R. Chambers in 1853 (who thought that great thick- 
nesses and wide areas of hard rock-masses had been removed, pro- 
bably along lines of fracture, by the action of an extensive glacier- 
sheet), and illustrated about the same time by Rink*s account of the 
ice-clad mountains of Greenland, and previously by Ross's great 
Antarctic land-ice. We all know that multitudinous observation 
and hypotheses, both before that time and since, have been made for 
the elucidation of the manifold phenomena of ' Glacialization,' both 
local and general, and both as to the agents and the results ; and * the 
new theory of the power of moving ice,' namely, * that the excava- 
tion of deep hollows in solid rocks is due to a weight of superincum- 
bent ice pressing and grinding downwards and outwards, over high, 
flat, and sometimes broad watersheds and table-lands, during that 
period of intense cold which produced the old glaciers,' — excavating, 
for instance, such lake-basins as those in Switzerland and North 
Italy, is the point which Sir Roderick takes specially into considera- 
tion in the Address before us, prefaced with a notice of the discoveries 
made in the glacier-world by Captain Godwin-Austen, Dr. Haast, 
and Dr. Hector. A review of the progress recently made by Mar- 
tins, Gastaldi, Mortillet, Paglia, Studer, Escher, and others, in 
pointing out the extent to which ancient glaciers and their moraines 
have ranged within or on the flanks of the Alps, seems to prove that 
old water-worn alluvium in many places underlies the oldest moraines 
of glaciers, which therefore have not necessarily been excavating 
bodies, though in some instances they have pushed before them the 
debris lodged in old rock-basins; that glaciers exercise comparatively 
little erosive power ; that the direction and depth of some of the 
lake-basins said to have been hollowed out by ice-action, as well as 
the slopes of their floors, offer insuperable objections to the applica- 
tion of this theory of excavation ; and that the old glacier of the 
Rhone has carried its load of stony debris across the area of the 
Geneva Lake, then probably choked with ice. 

As a geologist, with wide experience, the President of the Geo- 
graphers clearly states his conviction (mentioning, too, his facts and 
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his supporters), that, in spite of general statements to the contrarjr, 
there are cracks, rents, and gorges of fissure in the rock-masses^ 
' orographic depressions and deep cavities,* in some of which glaciers 
and rivers flow, often with but little wear and tear, whilst others 
have been unwrought by ice ; and that these fissures, giving the 
main features to the ground, have been caused bj upheaval, by rap* 
tures, and denudations. 

The formation of real glacier-lakes bj moraines, — the burstings d 
such lakes, — ^Nordenskiold's map and memoir illustrating tliegla- 
cialization of Finland, — the striations and roundings of surface by 
the action of ice-bergs, as suggested by Peter Dobson, more than 
twenty years ago, — these are the other points discussed by Sir 
Roderick in his concise and well-handled review of the subject of 
Ice-action. 

We also find geological information scattered through this Address, 
as indeed it must be in all good geographical reports ; and we ex* 
tract the following : — 

* From the researches of M. Schmidt, the geologist, aided by the 
botanist Glehn 'and the topographer Schebunin, we learn that the 
region beyond the Sea of Baikal is distinguished by a great variety 
of geological formations. Crystalline rocks, however, abound; and 
the unaltered sedimentary fossiliferous formations are much less ex- 
tended. Among the latter, the Devonian and the Jurassic deposits 
have been best recognized. The latter has the petrographical cha- 
racters of the Jurassic rocks of the Caucasus, and contains certain 
beds of coal, which in one spot is said to pass into graphite. Further 
eastward, and along the Saigon or chief mountains, and on the 
Amur below the juncture of the Zeia, there are spread out great 
freshwater formations of Tertiary age ; whilst in the great Island of 
Sakhalin very recent marine Tertiaries repose on true Chalk and 
Cretaceous deposits. Having discovered what he believes to be many 
transitions between crystalline rocks and unaltered sediments with 
fossils, M. Schmidt is of opinion that all such changes have been 
brought about in an aqueous manner, and not by any plutonic or 
igneous action. The ingenious author is obliged, however, to admit 
the existence of obsidian in one place, and has not yet developed 
his proofs in favour of his novel system, in which, if I have not been 
misinformed, he seems to carry the chemical and Neptunic ideas of 
Bischoff to what I cannot but consider an extravagant length ' (p. 40). 



Proceedings of the Berwickshire Naturalists' Club. Vol. v. 

No. 1, 1864, 8vo. pp. 92. Three lithographic plates, and four 
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Report of the Proceedings of the Teign Naturalists' Field- 
club FOR the Year 1863, and List of Members. Exeter, 1864. 
8vo. pp. 11, with a photograph. 

Tkansactions (No. 4), List of Members, and Kules of the 
Woolhope Naturalists' Field- club, 1863 (pp. 49) ; Transac- 
tions (No. 5), 1864 (pp. 77). 8vo. Hereford. 

Bristol Naturalists' Society. Established 1862. Report of 
THE Council read and adopted at the Second Annual Meet- 
ing of the Society, held May 5th, 1864. With the Rules, and 
Lists of Officers and Members. Clifton, 1864. 8vo. pp. 19. 

List, Rules, and Notes op Field-meetings of the Caradoc 
Field-club, Shropshire. Established 1863. Ludlow, 1864. 
8vo. pp. 15. 

Transactions of the Dudley and Midland Geological and 
Scientific Society and Field-club. No. 1, December 1862. 
With List of Members. Dudley. 8vo. pp. 23. 

Proceedings of the Dudley and Midland Geological and 
Scientific Society and Field-club. No. 2, June 1863. In- 
cluding Appendix to List of Members. Dudley. 8vo. pp. 39. 

Transactions of the Manchester Geological Society. Vd. iv. 
No. 12. Session 1863-64. Manchester, 1864. 8vo. pp. 19. 

T^HE titles above given of serials now before us serve to indicate 
^ the wide-spread and well-managed operations of naturalists and 
geologists in Britain, and some of the useful results of their research. 
We leave it for others to work out the statistics and history of the 
Societies and Field-clubs themselves^ however interesting the subject 
may be ; we shall take our casual collection of their Proceedings as 
a sample of the work they do, and proceed to point out some of the 
chief geological matters in which they have interested themselves. 
The veteran Naturalists' Club of Berwickshire publishes an account 
and figure of a new fossil Sea-star ( Cribellites carhonarius) from the 
Mountain-limestone of Northumberland, with a notice of its associa- 
tion with Carboniferous Plants, from the pen of Mr. George Tate, 
F.G.S., who points out that, by careful observation, the difference of 
the fossils in successive layers of Carboniferous strata, in more than 
one instance, is found to show that marine conditions gradually 
gave way, * probably from a gradual alteration of level, and an influx 
of fresh water,* the water becoming estuarine, and afterwards entirely 
fresh ; and the remains of plants becoming more and more abundant. 
Messrs. Rupert Jones and G. Tate supply also a paper on some 
small Bivalve Crustaceans (^Estheria striata, Candona (?) Tateana, 
and Beyrichia Tatei), from the Carboniferous rocks of Berwickshire 
and Northumberland, illustrated by woodcuts. Mr. TurnbulFs Ad- 
dress to this Club contains an interesting account of the tastes and 
progress of the Club, as shown by their published Transactions : 
Geology and Mineralogy have had 16 papers out of 215 since the 
Society began. 

The Tyneside Naturalists' Field-club, near neighbours to the fore- 
going, work as enthusiastically, and publish even fuller Proceedings, 
the completion of a series of local catalogues of animals aivd i^l^vvl^ 
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being kept prominently in view. This year Tyneside geology is 
elucidated by a note on some fossil teeth of Horse from Stockton, by 
Mr. J. Hogg, and by two papers by Mr. J. W. Kirkby, and one by 
Messrs. Kirkby and Atthey. 

Fossils are rare in the lower portion of the Magnesian or Permian 
limestone in the neighbourhood of Sunderland ; but Mr. Kirkby ob- 
tained some in a new quarry at Bishopwearmouth, where 68 feet of 
the * Lower Limestone,* the * Marlslate* (3 feet 7 inches thick), and 
some of the Red Sandstone at its base, were exposed. The fossils 
are : — 



Chonetes, «p. 

Fenestella retiformis, Schlotheim, 
Ichthyorachis anceps, ScTUot, 
Cyathocrinus ramosus, Schlot, 
Serpulites anastomosis; 9p, nov. 



Nautilus Freislebeni, Geimtz. 
Straparollos planorbites, Munster. 
Chiton Loftusianus (?), Kinff, 
Leda spoluncaria, Geinitz. 
Spirifera Urii, Flemimj, 
Camarophoria crumena, dfartin. 

Mr. Kirkby remarks that these represent a local fauna, differing 
from all other Permian groups that he knows of ; the prevailing 
species being ' either wholly new to Britain, or such as are compara- 
tively rare in other localities where they occur.' 

The highest beds of the Durham Coal-measures have yielded some 
little fossils to Mr. Kirkby 's careful search — namely a band of minute 
shells in ironstone, a specimen of which, however, had been found 
years since, and preserved in Mr. Vint's collection at Sunderland, , 
though the exact locality was forgotten. Professor Phillips had | 
long ago seen that specimen, provisionally and doubtfully referring : 
the fossils to Ancylus ; Mr. Kirkby thinks it probable that Estheria 
ought to claim them ; Mr. Rupert Jones sees no evidence of that 
relationship, but agrees with Mr, Davidson that the little fossils 
belong to Discina, Beyrichia arcuata, Anthracomya acuta, Neuro* 
pteriSf Asterop/tyllites, and Fish-scales accompany Ancylus (?) Vinti 
(Kirkby) in the ironstone. 

Messrs. Kirkby and Atthey treat of numerous fish-remains from 
the Coal-measures of Northumberland and Durham, chiefly found in 
a carbonaceous shale or * black stone ' at Newsham Colliery ; and 
they enumerate the following genera as being indicated by these 
fossils : — Rhizodus, MegalichthySy Holoptychius, Acrolepis (?), Pleu- 
racanthus, Orthacanthus, Gyracanthus, CtenoptychiuSy DiplodtUy 
Ceratodus, Platysomus, Ccelacanthus, and PalceoniscuSy besides 
others, as well as some 3Iollusca, Insecta, Entomostraca, and 
Annulata. We recollect to have seen in Mr. Atthey's collection of 
fossils from Newsham a little jaw closely resembling that of one of 
the Reptilia from the Nova-Scotian coal. Rhizodus lanciformiSf 
Newberry, Iloloptychius sauroides, Agassiz, and HoloptychiuSy sp. 
indet., have been worked out by the authors, aided by Sir P. Egerton, ^ 
and are illustrated in a lithograph of rare delicacy by T. Brady of ^ 
York. 

Lastly, a short paper, by Mr. G. S. Brady, on the fauna and flora 
of some pools, of different degrees of brackishness, in Hyltou Dene^ 
near Sunderland, is of considerable importance to geologists. 
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'Estuarine swamps,' says this careful observer, 'siicli as this, seem to bo 
the Dearest analogues we now possess of those extensive lajroons whicli, 
dming the Carboniferous Period, suppoi-ted the rank vegt'tabh' growth now 
fossilized in our Coal-measures. To tlie Paleontologist it must bo matter of 
considerable interest to note the association of species in such localities ; and 
I think enough has been said to show that considerable caution should bo 
used in pronouncing upon the saline or freshwater nature of any deposits 
merely from the nature of the animal forms which they enclose. Judging 
from analogy, however (if our own island may be taken as a tj'pe), we 
should suppose that any great luxuriance of vegetable growth must be in- 
dicative of freshwater conditions. We uniformly find in the saline portions 
of these marshes a peculiarly dwarfed and stimted vegetation, while as wo 
recede from the salt-water influence it often assumes a rank luxuriance, 
putting on a character quite as much in accordance with vegetation of tho 
Coal-period as can be expected in these degenerate days.' 

The Warwickshire Field-club publishes a lecture on the Ilyoena- 
den at Wookey Hole in Somerset, by Mr. Parker, the fellow- 
workman with Mr. Dawkins in exploring this cave, and in the careful 
collection, sorting, and preservation of the numerous bones from the 
different layers of cave-earth and breccia, and from different parts of 
the cave, as well as of the more rare and valuable stone implements 
of human manufacture, found there. A Presidential Address well 
adapted for Naturalists, Geologists, and Archaeologists, and interesting 
notes of the doings and sayings at the several indoor and outdoor 
meetings of the Club, form the rest of this part of the Proceedings, 
which, though neither printed nor edited so well as those already 
mentioned, is an honest and useful witness of scientific life in 
Warwickshire. 

The Teign Naturalists chronicle six excursionary meetings, at 
which old churches, quarries, mines, fossils, botany, and social dinners 
were, as usual, important features, advancing knowledge and tending 
to good fellowship. 

The Presidential Addresses for 1861 and 1862 to the Woolhopo 
Naturalists, by Messrs. Banks and Lightbody, treat con amove of 
the geological work done and to be done in those ])arts of the country 
visited by the Club; and Mr. Hoskyn's Address in 1864 (there 
seems to have been none in 1863) indicates clearly and pleasantly 
the comprehensive character of the scientific and social purposes of 
Field-clubs. Mr. E. J. Isbell contributes a short paper on the 
Earthquake of October 6th, 1863, illustrated by a lithograph sketch- 
map, representing the varying intensity of the shock along a lino 
from Lancashire to Somerset, and transversely east and west. 

The Bristol Naturalists, counting 214 ordinary and 16 correspond- 
ing members, announce that they make steady scientific progress 
and enjoy continued financial prosperity ; they look back with plea- 
sure, and forward with hope. Enjoying the use of the Museum of 
"^'e Biiliuki Institution, they have presented a valuable specimen of 
Apteryx as a contribution in acknowledgment, as well as money- 
gtants. They enjoyed and profited by four excursions, and had 
several interesting papers read at their indoor meetings. Geology 
^ a fair share of their attention. 

K 2 
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The Caradoc Field- club, youngest of all, show by their first report 
that, they know how to avail' themselves of the manifold advantages 
that Shropshire affords for the zoologist, botanist, geologist, and 
archaeologist. They enhance, too, the pleasures and advantages of 
their excursions by meeting the Woolhope Club, the Oswestry and 
Welshpool Club, and the Severn Valley Club. 

Like other kindred associations, the Dudley and Midland Field- 
club has been established for the development of the scientific re- 
sources of a special district ; and, being in a mineral district ;?flr 
excellence^ geology is foremost on its list of objects, geologists are 
strong on its staff, and its inaugural address was eminently geologi- 
cal. The field-meetings work over the many interesting outcrops of 
well-known strata, and are rewarded with rare plants and antiqui- 
ties, as well as fossils, much information being obtained and dis- 
seminated; and, in fulfilment of a judicious determination to cooperate 
with other societies, the Woolhope, Oswestry, Warwickshire, Cottes- 
wold, and Severn Valley Field -clubs have been sharers in the work. 
The Dudley Geological Society (as it is sometimes termed) holds also 
field-meetings in the winter with good result. Some good paperson 
local geology are published in No. 2 of the Proceedings, especially 
Mr. H. Johnson's, on the practical application of Geology to the in- 
dustrial pursuits of the South Staffordshire Mineral District, and 
Mr. E. Hull's, on the New Red Sandstone of Central England, and 
its usefulness as a source of water-supply. 

We have now to refer to the Geological Society of Manchester, 
last, but not least — as venerable among its class as the Berwickshire 
Field-club is with naturalists. As a representative of the chief pro- 
vincial societies for the cultivation of geology, we allude to this 
scientific association of Manchester men. No. 12 of vol. iv. of their 
Transactions contains much information in a paper by Mr. E. Hull, 
on the occurrence of Glacial Striations on the surface of Bidston 
Hill, near Birkenhead, which he saw with Messrs. Morton and Cun- 
ningham, and a paper by Mr. J. Plant, on the discovery of Coal m 
Brazil, where, it seems, from his brother's notes on the subject, 
Q6 feet of coal occurs in 1 14 feet of strata, extending over 150 square 
miles! Stigmaria, we are otherwise informed by Mr. Plant, under- 
lies some at least of the coal ; and we learn too that Sphenopterv 
and Lepidendron are present, as well as a minute fossil crustacean, 
Beyrichia^ characteristic of the Palaeozoic period. 

We need not enlarge our list of Scientific Societies to show the 
good resulting from the steady activity of British geologists ; co- 
operating with each other, with the Irish societies, and with then 
geological brethren abroad, they seize and utilize much that is o 
value : as eyes are opened, facts are seen ; as natural history is culti 
vated, facts must be grouped ; we have seeding-time and harvest ii 
science as in farming ; we must watch the outgrowth of facts an 
their concentration in theory ; truth and judgment, supported b 
industry and enthusiasm, work in this ; and where are better ev 
dences of this good work than in the Proceedings of our Field-cW 
and Scientific Societies ? 
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Dumfries and Galloway Natural Histoht and Antiquarian 
SociExr. — This Society had its first excursion for this season on 
7th June last, the district selected being that around Drumlanrig 
Castle. Shortly after nine in the morning members and their 
friends, to the number of about thirty-five, met at Dr. Grierson*8 
Museum at ThornhilL Having been conducted by Dr. Grierson 
over his well-arranged collection, which comprises very numerous 
specimens of the natural history, antiquities, and geology of 
Sithsdale, the party set out from Thornhill about ten o'clock. At 
Boatford the party turned aside to inspect the remarkable upright 
stones in the field there, the rude ornamentation on which, as Dr. 
Grierson pointed out, was of precisely the same character with 
that on the ancient cross of Durrisdeer, a portion of which is in 
his own collection, and which probably belonged to the 11th 
century. The next object of interest, indeed the chief for the 
day, was Tibbers Castle, the ruins of which are at present being 
excavated under the inspection of Mr. Howitt, master of works 
to His Grace the Duke of Buccleuch. After the several points of 
interest had been inspected. Dr. Grierson read an interesting paper 
upon Tibbers Castle. In the introduction the Doctor said, ' I will 
go back to the beginning — back to the time when these mountains 
were formed. They are Silurian, and form a basin which is the 
Vale of the Nith. Lying upon the Silurian (I think not the 
Devonian) is the Lower Carboniferous of Closeburn and Keir, a 
marine formation, in which are the remains of the characteristic 
testacea. Of vertebrate animals, all that has ever been met with 
are the flat teeth of the PsammoduSy a family of fish having a 
cartilaginous skeleton. Succeeding the Lower Carboniferous, are 
sandstones. In these, excepting when in immediate connection with 
limestone, there has rarely a trace of organization been found. In 
the dark red sandstone such has never been met with ; but in 
the lighter sandstone there are a few vestiges of vegetable remains. 
No indications of animals had been met with until within the 
last eight months. Those were footprints, which were recognized 
to be those of the Cheirotherium, a gigantic Labyrinthodont animal, 
whose race has long been extinct. During the formation of the 
red sandstone, and immediately preceding it, the earth was con- 
vulsed, and then issued from rents in the Silurian rocks molten 
lava. The place on which we stand was once that lava, now 
amygdaloidal trap. After the formation of the sandstones, be they 
Carboniferous, Permian, or Triassic, no other formation of solid 
rock was formed, or, if formed, it has disappeared without leaving 
8 trace behind. Afterwards this valley became filled with glaciers. 
How many ages of frost there were, and what changes in subsidence 
md elevation the earth underwent, is not to be determined ; but 
he ice melted, and there were formed glacial lakes, which at times 
►roke their barriers, sweeping along the debris of the rocks, and 
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depositing heaps, in part forming the undulated surface which 
characterizes this district. Ages passed on, and the glaciers had 
melted away, but onward flowed the clear streams of the Nith to 
the Sol way. I will not attempt to argue when it was that men 
first occupied this valley. The first have left a few stone celts, 
and by these we know that there were men ere history had began.' 
Dr. Grierson then took up the archaeological history of Tibbers 
Castle, tracing it down from the time of the Roman occupation 
to its destruction by Robert Bruce in 1311. The company then 
proceeded to Drumlanrig Castle, and thence to Durrisdeer. Here, 
some went to examine the King's Quarry, others held on up the hills, 
by what was formerly the only road — properly the bridlepath— to 
Edinburgli, till they struck into the ancient Roman road which 
leads to the Roman Camp. — Dumfries Herald, 10th June. 

Exeter Naturalists' Club.— On Saturday, 18th June, this 
Club made an excursion to Strete Raleigh, by invitation of Went- 
worth Buller, Esq., who awaited their arrival, and threw open his 
hothouses and conservatories, containing a very fine collection of 
orchids, palms, and ferns, to their inspection. 

The party next proceeded to the interesting gravel-pit at Straight- 
way Head, where beds of pebbles identical in character with those 
seen on tlie beach at Budleigh Salterton are inter-stratified with 
bands of white sand and red marly clay. Having made a minute 
examination of these, the members continued their walk for some 
distance up the hill, and on their return to Strete Raleigh were 
shown two living Badgers, captured by Mr. Buller on the borders of 
Dartmoor, near Becky Falls. The Badger is a peculiarly interest- 
ing animal to the naturalist and geologist, being the last represen- 
tative of the Bear-tribe existing in the British Isles, of which it is, 
geologically speaking, one of the oldest existing quadrupeds, its 
bones being mixed with those of extinct animals in the bone- caverns 
around Torbay, &c. Unfortunately it bids fair to disappear before 
long, though a few still exist about Poltimore and on Haldon, as 
well as on Dartmoor. 

Mr. Buller read a highly interesting paper on the distribution of 
plants in the south-western parts of England. The general con- 
clusion Mr. Buller arrived at, was that the last climatic change was 
not from a colder, but from a warmer period to the comparatively 
cold climate of the present time. 

Mr. Vicary then read a paper * On the Pebble-bed of Budleigh 
Salterton.* (This has since been published in the Quarterly Journal 
of the Geological Society, No. 79.) Engravings of the fossils, and 
a geological map showing the continuity of the various formations 
on the opposite sides of the English Channel,* were exhibited ii^ 
illustration of Mr. Vicary's paper, which excited great interest 
amongst the members. — Exeter and Plymouth Gazette, 24th June. 

The Dudley and Midland Geological Society held theii 
second Field-meeting at Llangollen on the i4th and 15th July, in con 

* See Geological Magazine, No. 1. 
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1 with the Manchester and Liverpool Geological Socie- 
Shortly after twelve o'clock the party commenced their exainin- 
f the geological features of the northern side of the valley. The 
ay along the hanks of the Dee for upwards of a mile, and the 
lit was made at the slate-works, near Llantysilio, where the 
lahs hrought down from the quarries near the summit of the 
Qg hills are prepared for industrial purposes. As roofing mate- 
3se slabs appear somewhat coarse, though they are said to be 
}. They are not in such demand as the thicker slabs, which are 
r cisterns, chimney-pieces, &c. The next point of interest was 
lerable pile of ruins, all that now remains of Valle Crucis 
, which was at one period a famous monastic establishment in 
lley of the Cross, one of the most secluded and picturesque 
hich could have been selected for a religious community. .The 
appears to have been built a.d. 1200. From this point the 
ivided, one portion, including several well-known botanists of 
lien, taking the road for the World's End, a division of the 
lin-limestone ridge of Eglewseg, while the remainder took a 
y across the hills, and came upon the remarkable exposure of 
Qe further south. This bold and terraced escarpment extends 
jar Trevor in a north-western line for many miles, and affords 
geologist many characteristic fossils of the Carboniferous for- 
The lower measures consist of light-coloured beds, which 
ensively quarried for use in the ironworks of Staffordshire and 
lire. The upper layers are of a darker colour, and of less iu- 
l value. The organic remains are principally Productas 
angollensis being the most characteristic), Syringopora^ Eu^ 
'tis, Pleurotomaria^ Spirifera, Rhynchonella^ &c. At the base 
rocks a small exposure of the Old Red Sandstone gives its pe- 
olour to the slope, and in several places has been penetrated, 
itly in search of mineral veins, of which the range contains 
xamples, though they are not pfoductive in this locality, 
jending some time in skirting the Eglewseg Rocks, and with 
, halt to admire the ever-changing scenery, the summit of 
Iran was at length attained. From this point the sea of hills 
• in tumultuous succession towards the west, the blue outlines of 
e distant mountains, and the varied features of the adjoining 
nost entirely diverted attention from the ruined fortress which 
the eminence, and dates its origin from the early times when 
tons were retreating before the invading and conquering 
race. At five o'clock the various sections assembled at the 
[otel, where a cold collation was provided, 
e evening Mr. Edward Wood presided, and Mr. Plant (Sal- 
iiseum) gave an account of the geological features of the 
inspected during the day. He described the Upper Silurian 
rhich are supposed to be the equivalents of the Wenlock 
id Limestone, These measures form the hills in the immediate 
urhood of Llangollen, and also those from which the slates are 
1. These vast layers of rock, he said, must have been formed in 
ea, and hence they are not rich in fossil remains ; but the few 
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that have been found undoubtedly connect this formation with the 
Limestones and Shale of Dudley and Wenlock. The sandy character 
of the beds would also, he thought, account for the scarcity of fossils. 
Passing upwards, another member of the Palaeozoic series was faintly 
represented in the district. He had until that day entertained some 
doubt of the correctness of the Geological Survey in putting in a patch 
of Old Red Sandstone at the base of the Egle wseg Rocks, but what he 
had seen on the excursion fully convinced him that the published maps 
were correct. Above this formation came the Mountain-limestone, 
remarkably rich in fossils, and which he claimed as belonging to 
the geology of Manchester, for the range of hills near Llangollen 
formed their horizon-line. — Mr. Jones (Dudley) expressed on be- 
half of the Midland Society his pleasure in meeting so many distin- 
guished representatives of the Manchester and Liverpool Geological 
Societies, and hoped that such meetings might be of frequent occur- 
rence, lie raised one or two points for discussion in connection with Mr. 
Plant's paper, particularly with reference to the conditions under 
which the Wenlock beds were deposited in North Wales and in the 
neighbourhood of Dudley respectively. The President and several 
gentlemen took part in the discussion, after which a vote of thanks 
was given to Mr. Plant for his valuable address. In acknowledging 
the same, he enlarged on the important questions which were occupy- 
ing the attention of the geological world at present, particulHrly 
with reference to the presumed antiquity of the human family. The 
customary vote of thanks to the Chairman closed the official business 
of the day, after which, in the cool of the evening, many points of 
interest in the locality were visited. 

Early on Friday morning the party set out for a day's excursion on 
the south side of Llangollen, under the guidance of Mr. D. C. Davies 
(Oswestry), who has done much valuable work by his long continued 
investigation of the geology of this locality. A short halt was made 
at Plas Newydd, famed as the residence of the * Ladies of Llangollen 
for many years. The front of the cottage is ornamented with richly 
carved oak, some portions of which appear of great antiquity. The 
road to Glyn Ceiriog, the place of destination, leads over a portion of 
the Berwyn Hills, and for a considerable distance is extremely steep 
and fatiguing, but at almost every point fresh combinations of rugged 
scenery opened up. The village of Llansaintfraidwas reached about 
eleven o'clock, and after refreshment, the geological features of the 
valley were examined. The principal point of interest was a quarry 
of Bala Limestone, where a few characteristic fossils of the formation 
were obtained. The stone fences and the loose material lying on the 
hill-side afforded, however, by far the best organic remains, which are 
very similar to the fossils found in the neighbourhood of Church 
Stretton, in the eastern equivalents of the Bala rocks. The botanists 
were rewarded by several rare plants ; but time did not allow of » 
very careful search. A portion of the party made a long detour^ i^ 
order to reach tlie lower beds of limestone, and the curious inter- 
stratified layers of igneous rock. They spent considerable time ^^ 
examining the first bed of Bala Limestone, which affords numerous 
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d varied organizations. They also passed the several bands of 
spathic ash, and joined the stracrgling remains of the general party 
the New Inn, Glyn Ceiriog. The majority of the members, after 
rtaking of luncheon at Llangollen, returned home ; but not a few 
(le this the starting point for a tour in North Wales. — ^J. J. 

The second meeting of the members of the Cotteswold Natu- 
USTS' Field-club took place at the Speech-House, in the Forest 
Dean, on Friday, the 24th of June. After breakfasting at 
tcheldean, and looking at the fine old church there, the members 
ceeded to Drybrook, to examine the section of the transition-beds 
:he Old Red Sandstone and Carboniferous Limestone, which was 
•ked at some time since by Messrs, John Jones and W. C. Lucy. 
3 section was found accurate ; indeed, so carefully has the work 
n done that no less than 160 divisions were made; and a strong: 

o 

re was expressed that it should be published in the Transactions 
ihe Club, as the bank on either side will soon be covered with 
ss. During the walk to the S|)cech-House, the Rev. W. S. 
ttonds explained in a very lucid manner the position of the 
ious beds of the Mountain-limestone and Coal-measures which 
e seen or passed over during the excursion. After dinner, Dr. 
d, of Cheltenham, who had resided in the forest for some years, 
i an interesting paper on the local History, Geology, and Botany 
he district. — W. C. L. 

iOYAL Society, Thursday, 9th June^ 1864. —The reading and 
ussion of Professor Owen's first paper * On the Cave of Bruni- 
l' occupied the entire evening. This cave is situated on the es- 

of the Vicomte de Lastic, in a limestone cliff, on the north side 
ihe valley of the Aveyron. Dep. Tame et Garonne, in the south- 
t of France. A collection of the remains found in this cavern 
ing been offered to the Trustees of the British Museum by the 
Dmte, Professor Owen visited the spot and reported on the con- 
s already exhumed. The Trustees immediately decided upon the 
jhase of the collection offered, which was at once secured and 
ight away, and now forms a part of the National Museum. The 
3ction comprises pieces of bones with rude carvings of heads of 
horse and reindeer upon their surface, numberless weapons of 
e and horn, flint flakes (of the pattern which occurs in nearly all 
caverns of this period in Central and Southern France) thousands 
emains of reindeer and other animals — extinct or partially extinct 
the bones indicating by their fractured condition that they had all 
n broken to obtain the marrow, and the horns cut to form weapons), 

lastly, portions of ten human* skulls, the jaw of a child about 
' years of age, and the remains of an infant. These huniau re- 
ins, Professor Owen considers, were interred in the breccia of the 
em, before its consolidation by the stalagmite, when it consisted 
iry loose earth mixed with bones, &c. From the absence of pottery, 
1 from the nature of the animals found associated with the works 



* Of the Pra:celtic type ; one, doliclioceplialic. 
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of art and human remains, Professor Owen is ofopinion that the latter 
will prove to be, perhaps, the oldest yet discovered. — Dr. Falconer 
spoke at great length on the various classes of cave-remains, but 
principally to point out the inaccuracy of Dr. Schmerling's descrip- 
tions of animals from the Liege caverns. — As the enumeration and 
description of the animals met with in the cavern at Bruniquel will 
form the subject of a future paper, Mr. John Evans, who had visited 
the cave, thought it would be unwise to discuss the question of the 
antiquity of the remains without such data. — Professor Busk described 
a cavern lately opened at Gibraltar from which parts of as many as 
thirty-five separate human remains had been found associated with works 
of art of all ages from the historic to the stone age, and with remains of 
Rhinoceros, Hyaena, and other animals extinct in Europe. Some of the 
human remains were very remarkable indeed, and would be shortly 
described. — Professor Huxley defended the Engis skull, upon which a 
doubt had been thrown by Dr. Falconer. He (Prof. H.) looked with 
distrust on the contemporaneity of bones buried in breccia — he con- 
sidered there was prima facie evidence that the human remains were 
newer. — ^Professor Owen defended the contemporaneity of the human 
and animal remains, and reasserted their antiquity ; he believed the 
cavern had been inhabited for ages. — General Sabine (the Chairman) 
then summed up and returned thanks, and the meeting ended. 

In a Report by M. Milne-Edwards, recently made to the French 
Academy, the following notices refer to Geology, and indicate so 
much important progress in the provinces and principal cities in 
France, that the record cannot fail to be interesting. It will also be 
useful to many readers of the Geological Magazine : — Marseilles: 
A medal to M. Coquand for researches on the Geology and Palaeon- 
tology of the Province of Constantino (Algeria). Notice of » 
memoir by M. Matheron on the Tertiaries of Provence, and by 
M. Reynes on the boundaries of the Cretaceous rocks of the same 
province. — Montpelier : Gold medal to M. Gervais for his Palaeon- 
tological researches. — Dijon : Notice of researches by M. Perrey on 
certain relations between earthquakes and the position of the moon, 
indicating tides in the interior of the earth. — Toulouse: Notes by 
M. Leymerie on the Geological Constitution of the Valley of the 
Ariege ; and by M. Filhol on the Mineral Waters of the Pyrenees. 
— Bordeaux : Examination of the Biarritz Tertiaries by M. Gosselet. 
— St, Etienne : Memoir of the Sulphur-mines of Sicily by M. de 1^ 
Bretoigne ; on the granular Iron-ore of Audricourt, by M. Maussier 
and on the Anthracite- and Coal-mines of the Sarthe and th' 
Mayenne, by M. Dorlhac. — Lyons : Memoir on the Jura, by ^ 
Fournet ; and remarks on the influence of the miner on civilization 
by the same author. — Grenoble : Researches by M. Lory on th 
Geology of the Alps. — Metz : Researches by M. Terquem on tl 
Foraminifera of the Lias. — D. T. A. 

The following Medals recently voted by the French Acaden^ 
relate to Geological work : — Gold medal to M. Eudes-Deslongchann 
for his Palteontological researches, and chiefly his work on Tel^ 
saurus. Silver medal to M. Coquand for his work on the Geolol 
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>f Algeria ; to M- Bonissent for his work on the Geology of the 
Departement de la Manche ; and to M. Boucher de Perthes for his 
researches on the natural history of man in prehistoric times. A 
gold medal has also heen voted by the Society for the Encourag(»- 
ment of National Industry to M. Alibert, for his discovery of 
Graphite in Siberia, magnificent specimens of which were shown in 
theGrreat International Exhibition of 1862.* — :D. T. A. 



To the Editors of the Geological Magazine. 

Your correspondent Col. Greenwood suggests an enquiry con- 
cerning rainless districts. I believe it is quite certain that the North 
of Africa and the whole of Asia Minor are subject to occasional 
rains, in a certain sense seasonal, though for the most part, and some- 
times for more than one year at a time, in the greater portion of 
these wide tracks no rains fall. At any rate, there are no periodical 
rains; and it is rather in contradistinction to such districts, and to 
distinguish areas where there is no constant precipitation, than as an 
absolute proposition, that the expression is made use of. Col. Green- 
wood is no doubt aware that there are other tracts, especially that 
on the west side of the Andes, where rain is so excessively rare that 
the inhabitants would regard it as almost a miracle. 1 remember 
being told some years ago by a resident at Alicante, on the east coast 
of Spain, that there had been no rain in that district for more than 
twenty years. Since then there have been rainy seasons, and it is 
probable that small showers may have been forgotten ; but there are 
local conditions in that neighbourhood very ^unfavourable to rain. 
Perhaps this explanation will satisfy your readers that it may bo 
convenient, and in some sense correct, to call certain large areas 
'rainless,' though rain occasionally falls on parts of them, and in- 
clude others among provinces of autumn- or winter-rains, which are 
wdry as the former. Certainly Canada and Ireland would not be 
incorrectly regarded as excluded from earthquake -districts, though 
ii shock now and then may be felt in either country. 

D. T. Ansted. 

Impington Hall, Cambridge, August 6, 1864. 



Visit to Selsey. From Letter, Aug. 8, 1864. 

'UsT week I spent a couple of days (or rather tides) at Selsey in 
examining some of the Quaternary deposits. They are very curious, 
but not easy of interpretation, though I had read Godwin-Austen's 
Paper| before going there. I saw the Tholas holes in the Eocene 
^s, a privilege which fortune has seldom if ever granted, I believe, 

. * One of the finest spocimens of Siberian Graphite brought over by M. Alibert 
1^ now placed in the British Museum. 
t Geol. See. Journ., vol. xiii. p. 48. 
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to a geologist, they being usaally covered up by sand. I also mw, 
JQ the Chichester Museum, a rolled elephant's tooth, found some- \ 
where near Selsey, which I take to belong to E. nieridionalii. I 
believe the common Elephaot of these deposits to he E. attligw. 
This association of species agrees with that in the Forest-bed at 
Cromer. I dare say you know that there is a great part of a very 
fiue individual of E.anliquits in the Chichester Museum — Your8,!w, 

O. FiSHBR. 

Maltese Bone-caves. Fxtract from Letter, dated August 4, 1S64, 
from Dr. A. Leith Adams, Surg. H.M.S. 22nd Reg., F.G.S.fcc. 
' T^EXT winter 1 mean to work especially at the Elephat MeK- 
-^^ temis, and draw up a concise account of the deposits in 
which the remains have been found, together with & complete sum- 
mary of all the specimens of the animal yet discovered. I have in 
my own possession a goodly collection already, mostly brought to- 
gether by dint of very hard work, comprising some eight or nine 
specimens of teeth of different individuals ; an upper jaw with teeth 
in place ; portion of a tusk, 8 inches long by 6J in greatest circum- 
ference, composed of beautiful ivory; vertebrae; a scapula; frag- 
nienta of long bones, &c. No doubt these islands (Malta and Gozo) 
have been re-elevated. We find all their large Mammalia, such as 
the Hippopotamus, Sec., either in breccias, in fissures, or in atony 
soils at low levels in hollows and depressions, where, from the aub- 
ungular fragments (many scored deeply, and a few well-rounded ao*' 
even polished, are distributed throughout the red earth in gaps and 
hollows, the bigger stones being at the bottom), it is clear that in »•; 
probability they had been washed by the sea downwards as thelun" 
was rising or sinking. I look to the situations of the alluvial gravel' 
as significant; more especially as the denudation of the soil is cotx*-' 
plete everywhere on slopes ; and, excepting in hollows and shelter^' 
nooks, there is certainly no alluvial deposit in the island (I me^'' 
in situ: man has carried it to any height). 

' No doubt our Elephant is distinct; my collection shows that ; ^ 
I have teeth of all ages almost Tliey are much fractured, howeve''' 
and hiive evidently been knocked about a good deal. One skeletc 
was found in situ ; that is, so far so that I collected parts from tC^ 
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(ail-bones to the skull on a cutting along the face of a bank abc^ 
three yards in kngth. The abundant remains of the animal in (^ 
hollow, of the above shape (fig. 1 ), in the " Calcareous Sandstone " ^ 
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quite entraordinary. Remains of as many na seven individunla wcro 
fonndd divers levels on the face of tlie bank, wliicli is about 30 fi-et 
in perpendicular height, aud about 100 feet in its grontoat lirt-'niltli. 
Serenil shells (all, I think, belong to Helix) were nlso found. I 
h»e sent them to Mr. Woodwnrd. From the manner in wbicli this 
gap is filled up with red earth and rounded stone.", (here is every 
livelihood that all bad been washed from higher lan<U ; the bone^ are 
'ery fragmentary. There was no trace of man here ; but a stono 
impleoieiit was discovered forty years ago in a tissuro filled wiih rlay, 
led a very clear description of the discovery has beeii preserved. 

'1 think I mentioned in a former letter that I had di^ieovered a 
cate OD the coast of Malta containing abundant remains of ibc fossil 
ifjOTM* I had formerly described from another cavern in the neigh- 
WiAooi, contaiata^eX^i Hippopotamus and Laud-shdls. The vein- 
mwa is situated on ths same terrace-cliff with the litst- named, and 
is innlj packed with red earth and stalactite, so that it rc(|iiiroa a 
peU amount of labour to clear it out, I have penetrated only about 
fifeet inwards, making a section 14feet high and about 8 feet squaru. 
I gire a rough sketch of the deposits (fig. 2). I wish vei'y much 




■o clear the whole out, as I feel confident that there will be found 
Some interesting" remains ; but the expense ia more than I can aSbrd. 
I'dssiblj the cavern runs many yards inwards ; and nothing could 
D« more suitable for the preservation of organic remains; and the 
fact of finding Fish-bones and the serrated tooth of the great Shark 
(common in the Calcareous Sandstone) on the floor would point to 
Something like human occupation. If I could obtain a grant from 
*iy of the Museums or Societies, the cavern miglit be cleared out, 
*lso tlie other mentioned gap, where I have found so many remains 
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of the little Elephant ; I believe that £30 would do for the two; of 
course the fossils would be sent home, and a full description of the 
proceedings.' 

THE PRESENT STATE OF THE BRIDLINGTON CRAG. 

To the Editors of The Geological Magazine. 

Mr. S. p. Woodward has stated, in his paper on the Bridlington 
Crag, upon the authority of Mr. William Bean, of Scarborough, that 

* the whole mass has been entirely removed or built over,' and that 

* the only remaining chance of obtaining the fossils consists of 
dredging in the harbour.' I beg to state that, during the prevalence 
of south-east winds, large tracts of the Bridlington Crag are exposed 
by the removal of the sand and gravel which generally lie over it 
from low to high water-mark, leaving it bare sometimes for weeks 
together. At other times, however, it remains covered up beneath 
thousands of tons of sand and gravel ; and I have waited for years, 
hoping the sea would remove the surface, but it did not do so. At 
length, in January last the tide laid bare about 150 yards of the 
Crag for nearly a fortnight, and I collected a good series of fossil 
shells, &c. Only the upper portion of the deposit immediately 
under the cliff has been walled up ; all the rest can be seen at 
intervals when exposed by the sea between tide-marks. I send you 
a Bear's tooth which was obtained from the Bridlington Crag.* — 
Yours, &c. Edward Tindall. 

Old Guildhall, BridUngton, 24th July, 1864. 



Note from Mr. S. P. Woodward, F.G.S., &c. &c., on the 

Bridlington Crag. 

In my paper last month, Montacuta hidentata is mentioned as & 
Bridlington Fossil in Dr. Bowerbank's collection, on the authority 
of Professor Edward Forbes. I have just obtained the very speci- 
men, and it is labelled on the hack of the tablet *Nar Valley* 
(Norfolk), where it was found by Mr. C. B. Rose. — S. P. W. 
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Piscovery of an Aerolite, and Visit to a Petrified Foresxt 
IN Northern Queensland. — At the monthly meeting of th© 
Queensland Philosophical Society, on the 2nd of February last, Mr. 
Le Gould read a paper entitled * Geographical and Geological 
Observations in Northern Queensland.' We extract the following : — - 

Mr. Le Gould says, * When two days' march beyond the Isaacs, a 
beautiful stream, and the first branch of the Mackenzie River, 
passing along a rocky valley, covered with large ferns and some 
good-sized trees growing about, I came upon a large gum-tree, 

* The tooth referred to is a canine tooth of the Brown Bear ( Urstis arcios), 
hitherto only obtained from the fens of Cambridgeshire, &c. — Edit, 
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divested of all its bark and leaves, which lay across ray track. It 
had been sharply broken about five or six feet from the jrround, 
through its base, which was three or four feet in diameter. I won- 
dered what could have broken so huge a tree in so sharp a manner, 
as it had not the appearance of having been struck by lightning. 
I dismounted to examine it, and found a great bruise in the trunk. 
I proceeded to search the locality, and about fifty or sixty yards 
away saw something which appeared like a large cannon-ball. My 
snrprise was great, believing that no artillery of such a calibre had 
ever been so far inland. On inspection it proved to be an Aerolite. 
It was of a dark metallic colour, extremely hard, and about inn 
inches in diameter ; in fact, it very closely resembled a ten-inch 
shot, and was about the same weight. It was perfectly round, 
except that one side was slightly flattened ; its surface was ex- 
tremely smooth, and very slightly perforated. The extraordinary 
appearance of the tree was now clearly accounted for in my mind ; 
it must have been struck by the Aerolite on its downward passage 
to the earth. I regret that my limited means of transit did not permit 
Die to bring this extraordinary phenomenon to Brisbane for this 
society; but my next visit may enable me to do so, as I have planted 
^t for that purpose. 

*The following day I came upon a complete petrified forest, which 
^ found, by the ^me I got through it, to be nearly sixty miles in 
extent. I have traced whole trees fifty or sixty feet in length through 
^^h forest, with their limbs and branches perfectly visible, and their 
f'^Unks varying from twelve to twenty inches in diameter, imbedded 
^^ the shale and sandstone formation peculiar to this district. 
-Although these fossil trees are completely silicified, they still pre- 
^^i*ve their original appearance, except that many of them are some- 
what flattened, the result of the pressure which they have sustained, 
-^te living trees of this part are chiefly bricklow, myall, sandal- 
wood, ironbark, and a variety of other hard woods.* — Qucejisland 
^tiily Guardian^ 16th February. 

The Nephrite of New Zealand. — ^Professor Ilochstetter com- 
municated the following to the Vienna Imperial Academy of Sciences 
^^^ May 12th : — This mineral, held in high esteem among the natives 
^^ a material for weapons, tools, and various ornamental objects, 
^Cicurs exclusively on the west coast of the South Island, which is 
^^Ued *Te Wahi Pooramoo,' signifying 'the place of the green stone.' 
•-t; appears generally in the form of pebbles in river-beds and on the 
^^a-shore ; it is, however, said to occur also in masses in the vicinity 
'^^ considerable veins of serpentine. The natives distinguish by 
m»me a great number of varieties, difierent in hardness, colour, and 
^i^anslucence, which may be distributed in two groups : — A. Of 
intense green (generally leek-green), more or less translucent, with a 
hardness between that of felspar and quartz ; compact, not schistose. 
^. Of less value than the former ; this is analogous in physical pro- 
perties and chemical composition to M. Damour's * Jade blanc,' from 
^Vie East, represented by the formula RS (proportion of oxygen= 
^ : 2), and probably belonging to the family of the Amphiboles. 
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The group A offers no analogy with the same mineralogist's * Jade 
vert/ or * Jad6ite,' from China, the chemical formula of which is 

3(Na Ca Mg Fe) + 2A1 ^ -|- 9Si. The examination of two conspicuous 
varieties, examined in Dr. Fehling's laboratory at Stuttgart, has given 
the following results : — a (*Tangiwaii'), translucent ; structure, scalj 
laminated ; hardness between calc-spar and felspar ; specific gravity 

2-61; infusible before the blowpipe; chemical formula Al Si' + 

1 1 (Mg Ca Fe K)Si -h H. bQ Kawa-Kawa'), translucent at edges ; scaly 
laminated ; between fluor-spar and quartz in hardness ; specific 
gravity, 3*02; fused with difficulty before blowpipe; chemical for- 
mula Ai2Si* + 5(Mg Fe K)Si 4- H. By calculating these analytical 
results according to the theory of polymeric isomorphism, the general 

formula R*8i', with the proportion of oxygen = 1 * 3 (as in steatite 
and meerschaum) is obtained. Count M. 

Geological Examination under the Science and Art 
Depaktment. — The Science and Art Department of the Committee 
of Council on Education, as a part of their scheme for aidiug the 
Working Classes in scientific instruction, held examinations in the 
Applied, Physical, and Natural Sciences, in May last, at the several 
localities where classes had been preparing in compliance with the 
requisite conditions. The chief centres of examination in Geology 
were Stroud, Netherton, Holywood and Belfast, Bristol, Waterford, 
Liverpool, Glasgow, Cheltenham, Salford, Wigau, and Banbridge. 
The examiner was Prof. Eamsay, F.R.S., G.S. The character of 
the examination may be judged of from the following selected ques- 
tions from the examination-paper of May 23rd : — 

Name the substances of economic value extracted from the Carboniferous series. 
(12.) 

Explain the reason of the occurrence of different qualities of spring-waters or of 
river-waters^ with or without examples. (12.) 

In what British formation do the remains oi terrestrial quadrupeds first occur? 

Name some of the chief building stones of Britain, state their general minera- 
logical composition, and tliQ formations to which they belong. (22.) 

Explain the theory oi slaty cleavage, (24.) 

Name the chief British formations from which ores of iron are obtained for 
economic purposes. (18.) 

Name the genera of Crustacea {exclusive of Trilobitcs) found in the formations 
that range between the base of the Lingula-Jlags and the top of the Upp&r Silurian 
strata. (20.) 

Explain the connection of three or four geological formations with the agricvl- 
tural or pastoral state of the country in which they lie. (20.) 

Name some of the chief leading points in the grouping of fossils that distinguish 
the FaloBozoic rocks from those of Mesozoic (Secondary) age. (20.) 

What is the reason that the strata of cnal-fields frequently lie in basin-shafd 
curves? (18.) 

What stratified formations in the British islands are associated with true volcanic 
rocks ? and name the districts in which these volcanic rocks are found. (20.) 

The results have now been published. There were 1 64 candidates: 
of these, 15 gained 1st class prizes; 21 2nd class, o4 3rd class, 
35 were honourably mentioned, 32 merely passed the examination, 
27 failed.— R. T. 
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L On the Nature and Obigin op Banded Flints. 

By 8. P. WooDWAM), F.G.& 
[Plates VII. and Vm.] 

[E idler picking up pebbles on the sea-shore, and the 
geologist breaking stones in a gravel-pit, frequently meet 
banded flints^ which display their markings like a painting 
e smoothly fractured internal surface, or, in other cases, in 
)nn of lines more or less deeply engraved on the exterior 
le action of the weather. The bands seen in section are 
accompanied by discolorations of fanciful shape, in which 
inative people find pictures of their friends and others, 
the British Museum there are about fifty of these flints, 
ly Sussex specimens, from the collections of Dr. Mantell 
Mr. Dixon ; there are also examples from Germany and 
ad ; and they are most likely to be found wherever chalk- 
gravel occurs. Large numbers of curious gravel-flints have 
collected by Mr. John King, of Norwich, Mr. J. W. Flower, 
roydon, and Dr. Bowerbank. But the most extensive and 
ictive collection is that of Mr. Wetherell, of Highgate, 
lom we are indebted for the use of most of the flints now 
ed. 

le origin of these flints has been a puzzle to stone-breakers 
le last fifty years. Those with the furrowed surface were 
dered by I^arkinson to be the wrinkled and petrified re- 
3 of the peduncle of the Anatifay or Duck-barnacle. In the 
volume of the * Organic Remains,' (p. 241, pi. 16, fig. 18) 
jures and describes such a flint as that represented in our 
Jll., fig. 7, but quite irregular in its form. In the first 
tellian collection are two flints labelled in accordance with 
dew; but there is no reason to suppose their learned owner 
)L. I. — NO. IV. L 
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latterly entert^ed sucli a belief. It is, however, well-knowK 
that Dr. Bowerhank considerB them fosailized epongee,— u 
opinion which few will ehare with him. When eUt tad 
polished, the banded portions ehew no microscopic peculian^ 
to distinguish them from the adjacent unhanded flint, and n> 
organic structure save where they invade the texture <^ i 
Sponge, or envelope Foraminifera, so-called Xanthidia, ud 
other minute organisms with tJieir hazy shroud. I beliere 
that I can now offer conclusive evidence that the coloured 
bands in flints are produced by infiltration, as taught by tlie lata 
Professor Henslow ; a view in which Mr. Wetherell cdiuadu 
on the proof afforded by his own specimens. 

All kinds of siliceous pebbles derived from gravel-bedfl are 
more or less affected by ^encies to which those beds have been 
subjected, and especially they are liable to be stained hj ^^ 
penetration of water charged with iron or manganese, which 
haa produced coloured zones and dendritic infiltrations in the 
most compact jaspers and agates as well as in the more per- 
meable flints derived from the waste of the Chalk-formadoa 

The well-known pebbles of Egyptian jasper, when cut teA 
polished, have a dark border of ochre and umber; the cenM 
creamy, with one or many sets of parallel brown linea, en- 
croaching upon and obliterating their precursors like succesan 
waves. In the ' Crystallography wid Mineralc^y ' of MM. 
Mitchell and Tennant (p. 509) there is a representation of out 
of the Egyptian jaspers in the British Museum, which hai 
bcenconsidered to resemble the portraits of Chaucer I We hen 
represent one of the mocha-stonea in the same collection. TbeM 
were probably formed, like other agates, in the vesicular cavitUi 




of trap-rocks; but, having been set free by the breaking u 
and decomposition of their matrix, they contributed to form tl 
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gravel from which they are now obtained. The stone 
dd and stained with at least three sets of ferruginous 
1 zones. Of these one set (ff) evidently marks the succes- 
ges of endogenous formation^ as proved by the small 
avity remaining in the centre (c). They have been 
1 visible by the infiltration of iron-oxide in waves^ not 
Dg with the layers of structure^ but crossing them in 
directions (i). 

some important change in the physical condition of the 
s layers has been produced by these infiltrations cannot 
ted, for in the case of our own banded flints the laminae 
i upon unequally by the weather. By those, however, 
I familiar with the molecular changes produceable in 
bodies this peculiarity is considered of less account, 
times the pebbles of banded flint are small, and evidently 
by the breaking up and bouldering of larger flints, as 
sample represented by fig. 2, PL Vll. ; and it is a rare 
• find a flint of any considerable size banded throughout 
icentric laminae of colour, like the agates and Egyptian 
The bands are for the most part local, and their form 
iction bear no relation to the outline of the entire flint. 
Qewly broken black flints from the Chalk-pits near 
ind are remarkable for the frequency of discoloured 
d markings before referred to, especially where a Sponge 
' imbedded substance has afforded easier access to the 
ig agency. These light clouds are often zoned with 
es which become fewer and further apart at each end 
discoloured tract, and when there is an axis running 
L it the bands are curved and sometimes crescentic as in 
^L VII. The bands appear to be convex in the direction 
bich the infiltration has proceeded. The axis of the 
tract is often merely a dark line, as in fig. 8, PI. VII., 
t incloses an angular firagment of the fibrous shell of 
nus\ or it may be an open tube, drused with minute 
, as in fig. 6; or a tube filled up by a succession of 
I deposits traversed by the bands of infiltration, like the 
ding flint, as in figs. 4 and 3. In fig. 3 the upper part 
abe is filled with strings of oviform bodies (o) like those 
and described by Mr. Wetherell in the Mag. Nat. Hist. 
(Vetherell's cabinet contains several banded flints with 
eous axis, besides the four e^camples now figured. One 
1 is a fiumel-shaped Ventriculite (PL VIII., fig. 1). 
r, more slender, had two roots which have left cavities 
to the outside of the flint (PL VII., fig. 1). The small 
before-mentioned (PL VII., fig. 2), contains a segmeut 

Ii'2 
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of a third form of Sponge, through which the bands pass un- 
concerned; and the critical example (PL VII., fig. 5) exhibits 
both in long and cross section a well-defined sponge, permeated 
by canals like the stem of a Siphonia, which appears to be 
equally unaffected by the passage of the coloured zones. 

Equally conclusive of the inorganic origin of the banded 
tracts in flints are the specimens in which they are connected 
with ancient fractures formed while yet in situ in the Chalk. 
Flints thus broken, and subsequently re-cemented together, have 
been frequently noticed. In the one represented by PI. VIIL, 
fig. 2, there is a minute displacement, visible externally at 
either end (x). The flint is broken along the line of fissure, 
and shews the side of the vein of white flint filling it, while a i 
second fracture at right angles shews the relation of the banded J 
infiltration. Fig. 3 is a similar flint, broken so as to shew on J 
each side, the banded tract bordering the plate of cementing j 
flint, and also along the plane of this old fracture. Waterworn 1 
pebbles formed from flints of this description have been found j 
by Mr. Wetherell in the gravel-pits of Muswell Hill. I 

I take this opportunity to give some account of another j 
banded flint, which, though outwardly resembling some of those 
already mentioned, has had a very different origin. The 
specimen represented by PL VIII., fig. 4, is part of a vein firom 
a fissure in the Chalk at Dover, and was presented to the 
British Museum in March 1862, by Mr. John D. Richardson, 
one of the contractors for the extensive works then in progress 
for increasing the fortifications on the west face of Dover 
Citadel. The Chalk-pits in some parts of England, as in 
Hampshire, exhibit more than elsewhere the phenomenon of 
inclined and vertical fissures filled with flint, which consists rf 
two or more laminae separated partially by a central layer rf 
chalky or ferruginous earth. These veins establish the fact of 
the deposition of flint by water flowing through it, like mineral 
springs, after the consolidation and movement of the Chalk. The 
fissure at Dover appears to be filled up chiefly with Chalk, and 
only in one horizon by a grey siliceous deposit, which has re- 
united a broken course of flints. It contains minute angular 
fragments of the black flint that seem to have occasionally 
fallen in and become imbedded. The current flowing through 
the fissure gave to its contents a laminated arrangement, and 
formed a deep central groove which appears to have been con- 
tinuous in all the deposited layers, chalk and flint alike. 

Mr. Richardson states in his letter that the vein of banded 
flint was met with in cutting through the Chalk-ridge that 
runs parallel with the coast, and about opposite the Sh^iespear 



\ 
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II. On a Section of thb Lower Chalk near Ely.* 

By HAiotT Sbblbt, F.G-.S., of the Woodwardian Museum, Cambridge. 

"C^LY stands on a hill extending somewhat beyond the ci 
"*^ as a ridge to the north ; and a mile north-east of t 
Cathedral, at a spot variously named Roslyn or Roswell Ho 
its flank is reached at a well-known pit, where the Kimmerid 
Clay is dug for mending the river-banks ; and the excavali 
shows some Boulder-clay and Chalk. What the relative po 
tions and relations of these latter deposits may be has been lo 
disputed; some holding that the Chalk is there in sitii, let do^ 
by a fault ; others mamtaining that it is merely sudi a drifll 
mass, included in the Boulder-clay, as those which form 
strange a feature in the Drift of the Norfolk Coast, f Profes 
Sedgwick has long been convinced that this latter view ii 
groundless hypothesis ; for when the railway was made fr 
Ely to Lynn, it exposed at about 100 yards off a secti(m she 
ing Kimmeridge Clay and Chalk side by side, and Boulc 
clay between them ; so the conclusion inevitably followed t 
there had been a great fault, letting down the Chalk for at 1< 
two or three hundred feet. This section was* still to be seei 
the spring of 1860, when I examined it. The faulted face 
both stratified formations were perfectly erect, parted b 
column of Boulder-clay, some twelve feet wide, which froi 
distance looked like a basaltic dyke. 

Such were the known stratigraphical phenomena and in 
ences up to August, 1862, when, visiting the Roswell Hoi 
discovered a section which, b& exhibiting structures and relat 
not otherwise seen in this part of England, is here describe 

The pit is in form a long horse-shoe, the whole north side 
curve of which offer an admirable exhibition of Kimmeri 
Clay. The south side shows at its terminal end Chalk, an 
the part where it joins the curve characteristic Boulder-o 
and this is the side of the pit which claims special descript 
Though Ely stands on a slight rise, the country around is ^ 
derfuUy flat ; and though there is no difficulty in detecting 
Shanklin Sands, an absence of escarpments renders it diffi 
in a country much covered with peat to detect even a rod 

♦ This paper was read, February 16, 1863, before the Cambridge Philosop 
Society. 

t The figures given in Sir C. Lyell's * Elements/ p. 129, are not ind 
pinnacles of Chalk, but only reconstructed chalky drift, full of all sorts of r 
Last summer I found a grand boulder SE. of Cromer, 180 feet long, and in s 
like half a pear, fairly in the Boulder-day. It was of soft Chalk ; and the i 
were cracked, but less than those of Freshwater^ 
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rked as Chalk. Hence it was that well-practised eyes long 
irlooked the following succession, which indeed was probably 
Y recently exposed. The east end of the south side of the 
is lower in level than the other parts ; and here comes on 
Chalk, pale-yellowish and sandy, showing, in its thickness 
bout 12 feet, numberless little joints, as though it had been 
[en until there was not a whole block in it. I do not think, 
ever, that it has been shaken. The upper foot or two is 
)ly, and has a reconstructed aspect, due, I think, to the 
)n of receding waters : but in the lower part the bed is un- 
irbed; and here lines of colour run in various courses, 
;h are planes of division in the Chalk. Some are quite 
zontal ; some highly inclined, and dipping at every angle 
; and east. The hammer discovers the innumerable Pern<E 
ally called Inocerami), with which the bed abounds, not 
lys resting flat, as in other Chalk, but often inclined on end 
a angle of 50 degrees ; and specimens of these, as well as 
ly other fossils, often occur between the very planes dividing 
rock. This is so extremely characteristic, that I regard it 
n instance of false-bedding in the Chalk. A small piece of 
, as seen on February 10, 1863, I have drawn in fig. 1, 
ch represents the lower 6 feet of the section, and shows such 
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% 1. Seotioii (about 18 feet long) of the lower 6 feet of the Chalk (12 feet exposed) 
at Boswell Hole, near Ely ; shewing false-bedding. 

^mplexity of false-bedding as would indicate frequent changes 
X)werful currents, and probably near proximity to land and 
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Kimmeridge Clay. Height, 20 feet. Chalk. Height, 14 feet. 

^.2. Diagram-section shewing opposite dips in the Chalk, due to cross-stratification, 

at Boswell Hole. 

iallow sea. In another part of the cutting there was a sec- 
^ (fig. 2) at right angles to fig. 1, which showed still further 
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evidence of false-bedding, in that the planes below the Une i 
the top of fig. 1 dip south, while those above it dip norti 
These strata are low down in the Lower Chalk, and hold Am 
cula gryph(Boides and Pecten BeaverL 

Since discovering this section, I have met with another in* 
stance of false-bedding on a larger scale, and not so complicated 
in the Lower Chalk of Cherry-Hinton, near Cambridge. Thif 
is shown in fig. 3. Perhaps such sections are to be looked foi 

WSW. BNB. 




Fig. 3. Section (60 feet long and 10 feet high) in the Lower Chalk of Cherry-Hintoo, 
shewing falae-bedding. (In another part of the pit, one seam at twelve yards from its 
commencement is one foot thick, and four feet at six yards further.) 

in all sandy and, argillaceous Chalk; for the presence of sue 
impurities must always lend a probability to its having bee 
accumulated near to land. 

In this part of England the Lower Chalk is thin, and s 
Cherry-Hinton not more than 80 feet thick. There, at 30 fe( 
from the base, it is as hard when wet as an Oolite litn( 
stone, splitting into massive blocks. I have seen from tb| 
place halves of Sea-urchins separated by slips ; sometimes i 
Holaster the anus and mouth slipped together. Whether sue 
shiftings are due to earthquakes I think doubtful, and regai 
them as the result of contraction. 

Here the Chalk is porous, and water soaks through it; bi 
Professor Kingsley tells me that chalk becomes impervioi 
when Spuddled' ; so that clear ponds of water, full all the y© 
round, are formed on the chalk-hills by merely digging ai 
well puddling a hole. Now it appears to me that at the tin 
of deposition, the sea, washing the fine chalky mud about : 
this cross-stratification, or even enough to embed fishes, mu 
have effectually performed on a large scale this operation thi 
the farmer calls puddling. And if so, it would appear highly pr< 
bable that the Chalk when deposited was a rock nearly as impe 
vious as clay. A very simple test applied to water whieb bi 
soaked through chalk shows that it has dissolved part of tl 
carbonate of lime : that is, it has rendered it more porous tb 
it was before. Of course the next water that passes throug 
will make it more porous still ; and to the water which soake 
through before either it must have been even less perviou 
Therefore I would suggest that the open absorbent character* 
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Chalk is probably to a great extent due to the interetitial atoms 
kying been dissolyed and removed by the solvent action of 
water passing through its mass. 

If it be granted that this Chalk has been formed in a compara- 
tiyely shallow sea, it must be a matter of some interest to com- 

Cre its fauna with that of Chalk in other localities, presumed to 
ve had deeper water. Subjoined is such a list, from materials 
in the Woodwardian Museum : — 



Ventriculites radiatos; Swaffham. 

V.qaincancialis (?); Cheny-Hin- 
too. 

Cephalites; Swaffham. 

Micrabacia coronula ; Burwell. 

Pentacrinus Fitioni ; Burwell. 

Cidaris Bowerbankii ; Cherry- 
Hinton. 

Csnlcata; Cherry- Hinton. 

Discoidea cylindrica ; Cherry- 
Hinton, Hunstanton. 

D. sttbaculas; Hunstanton. 

Hemiaster; BarwelL 

Holaster subglobosns; Cherry- 
Hinton. 

H.Trecensis; Cherry-Hi n ton. 

Serpula rustica ; BurwelL 

Snoplodjtia Image! ; Burwell, 
Cherry-Hinton. 

K brevimana ; Isleham, BarwelL 

CrlTphsea cretacea ; Cherry-Hin- 
ton. 

Two unnamed Brachyura; Bur- 
well, Cherrj-Hinton. 

Bhjrnchonella Mantelliana; Cher- 
rj'Hinton, BurwelL 

Terebratulina striata ; Reach, 
Cherry-Hinton. 

Terebratula squamosa; Burwcl], 
Isleham. 

T. biplicata; Cherry-Hinton, 
Burwell, Hunstanton. 

Oatrea curvirostris; BurwelL 

Otfrons; Burwell. 

I^ecten orbicularis ; BurwelL 



P. Beaveri; Burwell, Cherry- 
Hinton. 

Lima globosa ; Burwell, Cherry- 
Hinton. 

L. parallela ; BurwelL 

L. aspera ; Burwell. 

Plicatula inflata ; BurwelL 

Avicula g^phasoides; Burwell, 
Reach, Fen-Ditton. 

Pema Crispii, van; Ely. 

Pholadomya (lecudsata ; Burwell. 

Teredo amphisbaena; BurwelL 

Cerithium ornatissimum ; Bur- 
welL 

C. Gallicum, var.; BurwelL 

Scalaria striato-costata ; Bur- 
welL 

Scaphites asqualis ; Burwell. 

Turrilites Schcuchzerianus ; Bur- 
well, Cherry-Hinton. 

T. tuberculatus ; Reach. 

Ammonites Sussexiensis; Reach. 

A. Rothomagensis ; Reach, Isle- 
ham. 

A. varians; Reach. 

A. Icenicus ; Burwell. 

A. planulatus; BurwelL 

A. Mantelli; Reach. 

A. navicularis; BurwelL 

Nautilus elegans; Isleham. 

Belemnitella plena ; Burwell. 

Ichthyosaurus campy lodon; Bur- 
welL 

Rhaphiosaurus ; Cherry-Hinton. 

Pterodactylus ; Cherry-Hinton. 



R Marrotianus (?) ; Burwell. 

Besides these, there are a few new species, especially some 
Gasteropods. Perhaps the most striking feature m the list is 
the number of Encephala and Crustacea ; and I notice nothing 
^at would suggest conclusions as to the depth they lived in. 
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contrary to the physical consideration; but to say they sup- 
ported the hypothesis of a shallow sea would assert too much. 
As a group, they differ but little from other Lower Chalk 
collections, and offer little or no ground for assuming theories 
as to relative depth in the Lower-Chalk Ocean. 

At Cherry-Hinton the Chalk-pit is about 30 feet above the 
Greensand. At Madingley there is a chalk-pit much lower in 
the Chalk; and in this locality the lower beds are less compact, 
have a slightly marly character, and contain RhynchoneUa lineo*- 
lata. In this pit there are lines of bedding which dip south.; 
and here the Chalk forms a hill overlooking the whole Fcn- 
country ; the Greensand cropping out a few yards below, and a 
great plane of Gault extending beyond to the north. The hilb 
of the Lower Chalk are all low ; Cherry-Hinton Gog-Magog, 
which is the highest, being only some 200 feet ; and all the 
higher part of this is of Upper Chalk, which formerly, fuU of 
flints, was also seen in the Cherry-Hinton pit, but has beeiJ 
quarried away. The Lower Chalk contains some small firag 
ments of vegetable remains, but no plant more definite than tb 
dubious Chondrites. I have never seen any extraneous spe<3 
mens excepting a phosphatic nodule from Reach, derived firo^ 
the Upper Greensand; and it fortunately is a phosphatix^ 
CucullcBa, of a different species to any yet detected in tJ 
Cambridge district. The Gasteropods have come chiefly frcp 
Burwell. Crustacea occur indifferently at Burwell and Cherr' 
Hinton; as do Cephalopods, though these are much mc^ 
abundant at BurweU than anywhere else. 



III. On the Laurentian Formation : its Mineral Constitution 
ITS Geographical Distribution, and its Residuart Elemen 
of Life. By J. J. Bigsby, M.D., F.G.S., formerly British £ 
cretary to the Canadian Boundary-Conunission. 

PART I. 

TT is intended in this paper to present a general outline of t 
-*- Laurentian Formation under the heads mentioned in the aba- 
title ; dwelling principally on the latter clause, its residaary elemei — 
of life, or, in other words, on those mineral substances, contai 
within it, which at some earlier period have been the constituents 
organic bodies. This formation, or system of rocks, which h 
been called * fundamental,' has of late years very generally recei^ 
the name of * Laurentian,' a geographical denomination, taken fr ^ 
the country (Laurentide or Laurentian Mountains) in which it 
been well studied, and where it exists in vast force. An assembl 
of metamorphosed rocks may usually be considered *Laurenti 
when over great spaces (with or without the intervention of "^^ 
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Haronian and Cambrian rocks*) it underlies discordantly beds more 
or less fossiliferoaSy named ^ Primordial ' in Bohemia, ' Lingula-flags ' 
in Wales, ^ Potsdam Sandstone ' in North America. Such is its posi- 
tion in the crust of the earth. To Sir William Edmond Logan be- 
longs the honour of having distinctly announced the peculiar signifi- 
cance of the 'Laurentian :' geologists not having recognized the fact, 
that it consists of altered s^ments, once possibly rich with organ- 
isms, «nd still leaving us far from the beginning of life. For 
the purpose of study it will be well to consider the Canadas as pos- 
sessing the type of this formation ; for it there occupies a space of 
200,000 square miles, in ample development (40,000 feet thick); 
and it has there been subjected for many years to the systematic 
examination of observers of the highest qualifications ; mainly at 
the expense of the Canadian peoplcf 

Sir W. E. Logan Kays of these Laurentian or oldest sedimentary 
rocks : * They are altered to a highly crystalline condition, and are 
composed of felspathic rocks, interstratified with important masses 
of limestone and quartzite. Great vertical thicknesses oi' the series are 
composed of gneiss containing chiefly orthoclase or potash-felspar ; 
while other great portions are destitute of quartz and composed chiefly 
of a limcHSoda- felspar, varying in composition from andesine to anor- 
thite,^ and associated with pyroxene or hypersthene. This rock,' he 
adds, * we shall distinguish by the name of anorthosite.' The chief 
divisions then, without reference to any order of superposition, are — 

1. Orthoclase-gneiss, sometimes granitoid ; with quartzite, horn- 
blendic and micaceous schists, pyroxene, and garnet- rock. 

2. White crystalline limestone, and dolomites, in numerous thick 
beds, containing serpentine, pyroxene, hornblende, mica, graphite, 
iron-ores, apatite, fluor, &c., and interstratified with bands of gneiss. 

3. Lime-felspar-rock, or anorthosite, containing hypersthene, ilmen- 
ite, pyroxene, hornblende, graphite, &c. These three groups are 
traversed by granitic and metalliferous veins. 

1. Gneiss,^ — The Laurentian Gneiss of Canada is grey or light- 
red, and is composed of quartz and felspar, in minute combination, 
and many thin layers of black mica (often mixed with or replaced by 
little plates of hornblende) running along the foliation. This rock 
is greatly contorted, and for miles together, as in north-east Lake 
Huron, is ribboned with pretty festoonings : the laminae are re- 
garded as sedimentary layers. The strike is mostly NE.-SW., or 
NNE.-SSW. For practical purposes, Logan divides this gneiss 
into two principal kinds — (1) the granitic or micaceous, and (2) 

* See GeoL Beport Canada, 1863, p. 50 ; and Quart. Journ. Geol. Soc., vol. zix. 
p. 36. 

t See the snccessiTe Beports on the Q-eology of Canada, by Sir W. E. Logan and 
his ooUeagaes, especially the large comprehensive Report for 1863, as well as the 
Descriptive Catalogue of Canadian Minerals and Bock, Intemat. Exhib. 1862. 

X Beport^ 1863, p. 22. These varying triclinic felspars being anorthic in crystal- 
ization and approacning anorthite in composition, Delesse proposed to give them the 
name ' anorthose,' and * anorthosite ' to the rock-masses formed of them. 

{ By ' gnmss ' is meant a rock consisting of the same materials as granite (with 
or without hornblende), but with a lamellar structure. 



156 Bigsby — On the Laurentian Formation. 

the syenitic or hornblendic ; thereby simply expressing what \$ 
continually taking place, the preponderance of one or other. The 
second form is very prevalent. The beds accompanying Laurentian 
gneiss in the Canadas are crystalline limestone, anorthosite, qaarizite, 
hornblende-rock, granite, and micaceous, hornblendic, and chloritic 
slates, relatively abundant in the order they are here set down ; the 
hornblendic slate is more abundant near marble, and the chloritic 
slate is in much smaller masses than in the succeeding Huronian 
formation. The quartzite occasionally interleaved with this gneiss 
may vary ; but it is usually white, translucent, granular, and seldom 
conglomeratic. 

2. The CryntaUine Limestone. — This is either pure white or grey, 
and often has broad grey bars owing to finely diffused graphite. The 
phosphates which it holds in great abundance will be spoken of i^ 
the sequeL Its crystallization is always coarse, and sometimes ex 
tremely so ; single crystals being sometimes two or three inches wid< 
It is seldom saccharoid, and almost everywhere alternates wi^ 
gneiss, in bands from 50 to 1,500 feet thick, as I have seen it ne 
Gananoque, on the Lake of the Thousand Isla^ and on the Matta^ 
an affluent of the Upper Ottawa River, and elsewhere. The N< 
wegian representative of this marble is in much less quantity. X 
•bands of this Canadian marble are tortuous, and often, by bendi 
round sharply, they return by a parallel course to within a sh^ 
distance from their visible point of departure. Corrugated sea- 
of gneiss are sometimes inclosed in the limestone. 

In the township of Bastard, on the River Ottawa, and of Ma J. 
on Lake Ontario, the Geological Commission met with two forms 
conglomerates and grits, which are decisive of the sedimentary ori j 
of the Laurentian beds of Canada, and therefore of the highest 
terest* As an instance, in Bastard township there lies between f^ 
beds of white marble a fine-grained quartzose sandstone, with pebl::: 
of grey calcareous sandstone, phosphatic, with others of vitreous ^ 
opalescent quartz ; the mass of sandstone being at the same time 
terspersed with mica and graphite; the dip is ENE.Z.30°. "^ 
have another example of this near Madoc Village, where, resting* 
marble bands, are two other conglomerates, totally different. C 
is a bluish micaceous schist, holding numerous fragments of gr^< 
stone and syenite : the other is a dolomite with large pebbles 
quartz, felspar, and a few of calcspar. 

3. The Lime-felsparSj or Anorthosite, — In the latter part of 1 
* Report for 1863 ' it is intimated that the anorthosite constitute 
separate^ newer, and unconformable formation. The discovery in ma 
parts of Canada of limo-felspar-rocks in large tracts is wholly ^ 
to the Government- Survey of the Colony. It is of much importan 
both geologically and economically, as it explains the unexpec^ 
fertility of an extensive district to the north of Montreal, which h 
been previously supposed to be gneissic and comparatively barr< 
On the Lower Ottawa this lime-felspar-rock is 10,000 feet tbic 

* In 1846 Elie de Beaumont announced the sedimentary nature of the Svredl 
gneiss; JBuUet. Soc (Hq\, France, n.s. vol. iv. p. 601. 
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in prolonged hill-range8» twelve miles broad ; it occurs at 
\ Chateaa Richer^ below Quebec, and from thence extends at intervals 
KE. into the Straits of Belleisle, and so northwardly along the 
eastern shores of Labrador, according to the investigations of Pro- 
fessor Hind, of Toronto, and as shewn by the specimens of labra- 
dorite, hypersthene, &c., brought from thence by Admiral Bayfield, 
and now in the Museum of the Greological Society of London. In 
the Georgian Bay of Lake Huron I found it in exclusive possession 
of a group of islets, five miles long. A carefuf analysis of anortho- 
site by Sterry Hunt shows* that it is a felspar with a lime-base 
and a small per-centage of potash or soda. He finds from 7 to 15 per 
cent of lime in most of these rocks. Being of variable composition, 
they have received several names — andesine, labradorite, hyper- 
sthene, vosgite, &c. ; the difference being chiefly in the proportions 
of the ingredients. The anorthosite, as found in rock-masses 
north of Montreal, is composed chiefly of felspar, with a little 
black mica, green pyroxene, some epidote, garnet, ilmenite 
(titanitic iron), iron-pyrites, and calcspar as accidental minerals. 
Its texture is not always the same: sometimes the mass is a 
confusedly crystalline aggregate, exhibiting cleavage-surfaces three 
or four lines in diameter; with a fine-grained paste, somewhat 
^calcareous, in the interstices. Occasionally the whole rock is uni- 
formly granular, with cleavable masses of felspar at intervals ; and 
its colour may be greyish and bluish white, lavender- and violet- blue 
(opalescent), flesh-red, greenish, and brownish. The crystallization 
is triclinic, which, taken with the density 2'66 — 2*73, shews this 
^k to belong to the same group as albite and anorthite, — in fact, a 
mixture of the two (S. Hunt). The anorthosite has been seen 
to pass into orthoclase-gneiss (that is, gneiss containing potash- 
felspar). There is no doubt of the presence of these lime-felspars in 
Norway and Scotland ; and the rose-coloured crystals of the red an- 
tique porphyiy of Egypt, according to the analysis of M. Delesse, 
We the same composition (S. Hunt). 

The other associated rocks of the Laurentian Gneiss of Canada, 
possessing no features of novelty, will be passed over here in silence; 
^ut still it seems necessary even in this very brief description to 
state that on the Lower Ottawa syenite forms a large boss, with a 
porphyritic core, in this gneiss ; and that there are dykes and veins 
^longing to four epochs in that district, — of dolerite (going east 
*nd west), and of syenite, cutting the doleritic dykes ; felsite-por- 
P^yry, cutting the syenite ; and augitic trap, traversing the Lau- 
i^Qtian in all directions ;f the last, it is important to remark, in- 
vading the Lower Silurian rocks. Iron-ores, metallic sulphurets, 
fii^raphite, flufttoo} and phosphates occur abundantly in the Laurentian 
^ere and in other countries. 

I^tribution, — Laurentian rocks occur in many widely scattered 
localities in the United States, as in Pennsylvania,} Missouri, the 

*GeoL Report, 1854, pp, 374, 383. t Report, 1863, p 37. 

, t Compare Bogers's Final Rep. Geol. Pennsylvania, vol. i. p. 62 ; ii. pp. 744, 
'^l 8cc. 
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Kansas, Texas, &c., also in South America (Brazil).* The Lauren tiaii 
or fundamental gneiss of Scandinavia^f with its companion beds, so 
singularly resembles that of Canada that, although in another hemi- 
sphere, it may be said to be identical in every particular of any 
moment ; and, to avoid useless repetition, we shall be content only 
to announce the fact, on the authority of Durocher, Keilhau, 
Scheerer, Naumann, and Macfarlane.} 

Nearly the same may be said of the fundamental gneiss of North- 
west Scotland and'* the Hebrides. It, too, has its marble bands, 
talcose and micaceous schists, its quartzites, hornblendes, 8sc. The 
gneiss which predominates and characterizes the group is usually 
massive and intensely crystallized. It is both micaceous and horn- 
blendic, as in Canada; the younger and very different palseozoic 
gneiss of the same part of the Scottish mainland is unconfo rmable t o ^ 
it ; and here are eruptive masses similar to thoseAmerica, in the / 
same attitudes. § '^ 

France contains much Laurentian, although hitherto that horizon 
has not been claimed for any of its crystalline deposits. It may turn 
out that one of the two granites of Brittany, the fine-grained and 
the porphyritic, is of this age, from its position and behaviour. The 
relations of the granite of La Vendue I cannot as yet master ; but 
the hill-ranges of For^z and Tarare in Central France seem to be 
Laurentian very distinctly,! according to the descriptions of Elie de 
Beaumont and Griiner. Palseozoic fossiliferous beds (the Carboni- 
ferous, for instance) rest upon it unconformably, and are never 
penetrated by it ; and this, while waiting for further information, 
entitles me to treat of the underlying rock as Laurentian. Similar 
conditions take place in the mountains of the Yosges, where we have 
again the fine and coarse granites of different ages. The first form is 
contemporaneous with gneiss, lepiinite, and some schists, which 
support unconformably Coal-measures, Trias, &c. ; while the newer 
and coarser rock breaks through every bed here named, and has 
engulfed masses of the gneiss.^ 
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The Fossiliferous Nodules in the Post-tertiary Clay op 

Norway. By Dr. M. Sars, Professor of Zoology, Christiania. 

[Translated by the Rev. Robeet Boog Watson, B.A., F.R.S.E.] 

npHE following is a summary of part of a paper by the celebrated 
-*- Norwegian naturalist. Dr. M. Sars. It was published in the 
Nyt Magazin for Naturvidenskaberne (Christiania) for 1863, under 

- 

* D'Orbigny*s Am^. M&id. vol. iii. p. 222. 

t Norway, Sweden, Lapland, and Finland. 

t See also D. Forbes and Dahll, Quart Joum. Geol. Soc., vol. xi. p. 166, & Misc. p. 9. 

§ Murchison, Quart Joum. Geol. Soc, voL xiii. p. 30 ; voL xvi. p. 216; and Mur- 
chison and Geikie, op. cit^ vol, xvii. p. 176-187. 
/ Explie. Carte Gloh France, vol i. p. ISO; Qrimer, G^oL Loire, passim. 
f De Beaumont, Explie. Carte G^l. ¥r., \o\. \. ^}pn . 
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the title, A Geological and Zoological Jouuney in the Summeu 
OF 1862.— R. B. W. 

A characteristic of the marlj claj which overlies the Boulder- 
claj of Norway is the presence of balls of hard marl, which, from 
their extraordinary rounded form, almost seem artificial, and in 
Sweden have obtained the name of *Marlekor' (Marl-cows), 
*Nackebr6d' (Nick's bread), 'Imatrastene' (Imatra's stones). They 
are round, oval, kidney-shaped, biscuit-like, long and straight, or 
bent, sometimes oblique, and always more or less flattened. The 
edge is often irregular and jagged ; but is sometimes smoothly 
rounded, and often shows distinct stratification, the laminae being 
always parallel with the flat sides. The nodules are very hard, 
strongly calcareous, internally blackish, bluish, or ash-grey, and 
contain numerous very small particles of mica. The exterior is 
always lighter in colour than the interior, and chiefly yellowish-grey. 

The origin of these lumps had been variously attributed to hardened 
nodules derived directly from the Silurian limestones, or to concre- 
tionary action in the marL 

!No trace of organic remains had been found in them, but Dr. Sars 
has at last obtained from them fossils which determine at once 
the time and mode of their formation. At the mouth of the Rauma 
River, which flows through the famous Romsdal, and falls in at 
Veblungsnces at the head of the Romsdal Fjord, immense quantities 
of these nodules are to be found, both in the marl itself, and washed 
out of it by the river. Of these many contain no visible organic 
remains; not a few, however, enclose a fossil. Dr. Sars gathered 
over a hundred such. The enclosed organisms are in a markedly 
different condition from such as are found in the Glacial formation. 
These latter are usually so little altered as hardly to be distinguish- 
able from living specimens. The organic remains in the concretions, 
on the other hand, are completely penetrated by mineral, especially 
calcareous, matter ; and they have perfectly the appearance of hav- 
ing been derived from some much older formation ; so far from 
this being the case, however, all the organic remains belong to 
living species. 

The most frequent organisms are shells of Molluscs, such as Yoldia 
(syn. Leda) pygmtBa and Nucula tenuis (var. expansa), which are 
characteristic of the Norwegian marls. Both of these are often 
found with their valves united ; still oftener heaped together in 
masses^ or packed one on another in great numbers in the spherical, 
oval, or elliptical, more rarely in the long, kidney- or biscuit- 
shaped nodules. Occasionally a single Tellina proxima occurs 
in a nodule. In one long elliptical concretion lay the internal cal- 
careous stem of a species of Pennatula or Virgulariay extending 
exactly through the longer axis of the nodule. In another very long, 
thin, and slightly curved concretion was a species of Worm, also 
stretched in the length of the stone. Very remarkable was the dis- 
covery of a Chaetopode, or setose Annelid, in long straight elliptical 
nodules of the marl. Seven of these were found ; one specimen in 
each concretion, and lying exactly in the longer axis of the stone. 
Finally^ there was found a part of the back-bouQ o£ ^ Fl^kh^ which 



160 'Fossiliferaus Nodules in Norwegian PosMertiary Clay* 

occupied tbe longer axis of a long slightly curved, but broken^ 
concretion. 

The marl extends up the Rauroa for three or four miles. Abonft 
three miles up Fish-remains seem to be frequent in the concretioos; 
and some remains of Fishes of the family Gadoidei^ among which is 
an entire Merlangus, preserved in the museum at Christiania, have 
probably been derived from this quarter. 

Other similar concretions Dr. Sars procured from the Guoldal, in 
all respects like the former. In these he found : 1. A Chsetopode, of 
the same species as that from Romsdal, occupying exactly the longer 
axis of an oval nodule. 2. A Ch»topode, of another species, much 
longer than the former, found in the two fragments of an almoit 
cylindrical concretion. 3. Seven specimens of Osmerus ardku 
{SeUmo), O. Fabricius {Mallotus Groenlandicus, Cuvier); all of which 
were entire. Each was in a separate nodule, long and narrow, 
generally nearly straight, but occasionally bent^ slightly compressed 
on both sides, and a little rounded at the edge. The Fishes are from 
4^ to 5^ inches long, and perfectly preserved. The back-bone is 
blackened and brightly lustrous ; the other bones light-brown and 
slightly lustrous; and all are as hard as stone, except tbe thin 
shell-like bone of the head, the operculum, and the extremities of 
the rays of the fins, which are membranous and elastic. The oper- 
culum is light-bluish-grey, lustrous, and beset with numerous very 
small, but not adjacent, round black specks, as is also the case in 
some specimens from Greenland. The number of rays in the fins 
could be counted, and exactly tallies with Nilssen's and Krojer^s 
description of the living Fish. 

Such skeletons of the Osmertis arcticus, inclosed in exactly similtf 
marl-knots, have long been known in our museums under the Green- 
land name of ' Angmarset,' without anything being known of their 
particulars ; and in the * Boston Proceedings of Natural History' for 
1851, pp. 29, 51, it is shortly stated that Mr. Logan had received a 
large number of fossil Mallotus villosus^ which is the same fish, 
from the deposits near Bytown, not far from Ottawa, in Canadf^ 
at 180 feet above the sea-level ; but in Europe they were hitherto 
unknown. It is therefore very interesting to know that they aw 
also to be found in the Glacial formation of Norway, and that 
pretty frequently and universally distributed. In the Trondhjem 
Museum there are ten specimens of this Fish lying in a large piec® 
of hard laminated clay. The Osmertis^ as is well known, is an Arctic 
Fish occurring in incredible numbers in the Polar regions of the old 
and new world. Individual specimens have occasionally, though 
very rarely, been met with so far south as Finmark, and still fflO** 
rarely at Sondmor, Bergen, or even the Christiania Fjord. In the 
Glacial epoch, however, it seems to have been diffused much further 
south than now. 

In regard to the concretions containing these Fish, it is deserving 

of notice that there is always a single and entire fish in each nodule, 

and that the Fish, like the previously mentioned Annelids, occupie* 

the whole longer axis of the concretion ; and further, that the outer 

form, though roughly yet distmctly, atia^^ra to the shape of the fisl* 
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(within; even the fins, the anal one in particular, being indicated by 
)rojectioiis of the surface, so that the external form of the con* 
retion is plainly due to the contained fossil. On the other hand, a 
road very fiat concretion, with an irregularly rounded circumference, 
)i)tained some vertebraB and other bones of the same Fish. 
i Yoldia {Ledd) pygnueai in one case associated with an Anne- 
[ in another with a Fish. 

5. OpMura Sarsii; one specimen in a thin fiat concretion, slightly 
irex on both sides, and which, though very hard, seemed less 
careous than usual, and was internally of a lighter colour and 
ttained much mica. The circumference was prolonged into five 
< points of difierent sizes, but corresponding to the arms, and 
sentingsome of the spines and plates, from the form of which the 
cies is determined. Judging by the thickness of the arms, this 
cimen must have been as large as or larger than those found living 
Dr. Sars in Finmark ; and had fully attained the size of the living 
ienland form, which, according to Llitken, has a body 27 mm.=:l - 1 
ti in diameter. Here, as in the case of the Fishes, the form of the 
cretion was obviously determined by the shape of its contents ; and 
e, therefore, we have a further illustration of the singular manner 
?bich, during the process of decomposition, the particles of car- 
ate of lime contained in the clay were drawn together by the 
uence of the organic body, and concentrated around it in a 
dened mass. 

V^mong other facts of interest which Dr. Sars mentions in con- 
tion with the Glacial formation is the distinct diminution south- 
rds of the Arctic character of the strictly Arctic Shells present in 
days. As they extend further south they fall off* both in fre- 
mcj and in size. Thus the Siphonodentalium vitreum is found 
ing in Finmark and fossil as far south as Christiania ; and the living 
icimens from the north and those fossil from the south of Norway 
'eevery closely in size, being from f to ^ inch (10 to 12 mm.) long, 
inr inch (2^ mm.) broad at the base, whereas the fossil specimens 
m farther north, in the neighbourhood of Trondhjem, are ^ inch 
^jnm.) long, and j^ inch (3 J mm.) broad, and some seem to have 
*ined even 1 or I'l inch in length, and ^ inch in breadth. 
On the other hand, it is a very curious fact that some shells 
tended further north in the Glacial epoch than they do now ; thus 
'^obicidaria piperata, which has never in a living state been found 
rther north than Floro in the Bergenstift, appears in the Glacial 
*yat Surendal and at Trondhjem. Pecten maximuSy too, which is 
*nown, living further north than Christiansund, is found in the 
*yat Steenkjaer, at the very head of the Trondhjem Fjord, and 
^ty miles north of that town. 



^^0 8IHLA CosTiTUZiONE Geoloqica della Provincia di Pisa ; del Prof. Cav. 
Paoli Savi. 1863. 4to. Pisa. pp. 42. 

fHlS account of the Geology of the neighbourhood of Pisa by its 

veteran Professor is accompanied by an elaborate general map, 

'^th excellent sections, and special maps of the neighbourhood of 

VOL. I.— -NO. IV. M 
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Volterra, near which ancient town are the celebrated copper-minei 
of Monte Catini and the soffioni boraciferi^ or hot vapours containiii| 
minerals, now conveyed into pools of water and yielding large flap 
plies of the borate of soda (the borax of commerce). Few parts o 
Italy are more interesting to the geologist, and he could not find \ 
guide more intelligent, lively, or trustworthy than M. Savi. 

Almost the whole province lies to the south of the Arno, and i 
includes about seventy miles of coast, the width of the belt varjioj 
from ten to twenty miles. The Arno and the Cecina cross it a 
right angles ; the coast is generally low, and often marshy, and.ther 
are ranges of hill parallel to the coast a few miles distant Som 
idea of the geological interest of the district may be obtained froi 
the statement, that it presents marked varieties of Palaeozoic rocb 
together with Liassic, Jurassic, Upper and Lower Cretaceous, Uppe 
and Lower Eocene, very varied Miocene, Pliocene, and Post-plioeeD 
deposits. Some of these are broken through by serpentines, tracbytet 
and porphyries, or are penetrated by modem volcanic vapours. Th 
whole district is subject to earthquakes. 

The result of a very superficial glance at the orographical strne 
ture of Tuscany shows — ( 1 ) that it presents three varieties of surface- 
mountains, hills, and plains ; (2) that the mountains form geologicall 
three chains — the Apennines, the metalliferous chain, and the ser 
pentine chain ; (3) that the hills are also of three kinds — ^Miocene 
Pliocene, and Recent. All of these but the Apennines exist in tiv 
province of Pisa. The Palaeozoic rocks are chiefly of the Carbon! 
ferous period, and of the kind known locally as verrucano, consifit 
ing of clayslate, talcschist, &c., and they are well marked h 
occasional fossils, both vegetable and animal. They are limited t 
the northernmost part of the province, where it adjoins the territor 
of Lucca, and the mountains enclosing the celebrated Baths of Lncei 
Rocks apparently Triassic are present in small quantity between tb 
verrucano and the River Serchio, and on both banks of the Serchic 
They are covered with Liassic and Jurassic rocks to a limited extenl 
These recur on the flanks of Monte Calvi, at the southern ex 
tremity of the province, where they are brought up by trachytic a» 
porphyritic rocks. Elsewhere they are covered by newer deposit* 
The Cretaceous rocks are also exhibited on Monte Calvi ; the alberti 
overlying the Jurassic rocks on the southern side. Other example 
were seen on the flanks of the serpentines near Monte Catini, a& 
they doubtless extend below the Miocene and Pliocene rocks to tb 
north. They occur again to the east of Volterra in similar positioi 
but the whole amount exhibited at the surface is small« and tb 
rocks are almost entirely Upper Cretaceous. 

Eocene rocks, both Nummulitic Limestones and the rock calk 
macignOy are much more extensively developed, and occupy larg 
tracts in the districts south of the Cecina. It is chiefly the upp 
member that is seen. This rock also is called alberese ; but it 
quite distinct from the Cretaceous alberese. It is pierced throof 
by the trachytes of Monte Calvi, and also by numerous small 
eruptions of serpentine. These are seen in three groups — one ne 
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Sofiioni, where borax is worked ; another at and uear Monte 

li, where copper exists in abundance ; and a third on the coast 

3 east of the Monte Catini group. As it is through the Eocene 

iits that the serpentines chiefly appear, so the Miocene beds, 

!i cover them towards the east, are interpenetrated bj the bora* 

>us vapours, and contain gypsum and salt. The Miocenes are, 

16 most part, recomposed rocks, derived from the serpentines 

lacigno. They are often highly bituminous. The Pliocene rocks 

between the alluvial valleys of the Arno and the Cccina, and 

iocene and Eocene rocks to the south and east. They cover a 

space, probably a third of the whole area of the province. 

are chiefly sand and clay, and they are loaded with fossil 

. The newer rocks are the alluvial clays and sands of the 

and the coast. 

3 chain of serpentine hills, commencing a little to the south of 
)rn, with the littoral group from Montenero to Rosignano, con- 
towards the south-east, coming to the surface at intervals, and 
8 of the same general nature. The rocks are essentially meta- 
lic, consisting of altered Upper Cretaceous and Eocene 
us deposits, the limit between the two having been determined 
)0 by Sir R. Murchison. This demarcation, says Prof. Savi, 
more important in Italian geology ' because the last Secondary 
he first Tertiary rocks were deposited in conformable stratifi- 
at the bottom of the same sea, of which the fauna and flora 
ed gradually, not abruptly, insomuch that no precise line can 
iwn between the two,' p. 15. It is well known that theNum- 
c Limestone forms this horizon ; but, while it is unquestionable 
he pietra-forte^ immediately underlying the Nummulitic Lime- 
and loaded with Upper Chalk fossils, is Secondary, and that 
thing above the Nummulitic Limestone is Tertiary, it is yet 
sible to draw a precise limitary line between Upper Chalk and 
r Eocene, for the bands of schistose clay, limestone, and fine- 
id sandstone among the Nummulitic Limestone are perfectly 
mable both above and below, and present a mixture of fossils 
I two epochs. The Eocene deposits form two distinct series, 
letratiug and altering these beds are erupted rocks, of probably 
eriods, both converting them into serpentines. The older is a 
2;reen ophiolite, with much diallage, generally confined to the 
p Eocenes, but also reaching'the Upper. Large veins of euphotido 
I to this eruption, and they have altered very extensively the 
p Cretaceous and Lower Eocene rocks, chiefly producing from 
a rock known as gdbbro rossOy abounding with zeolitic mi- 
1, and often putting on all the characters of a plutonic rock, 
itiferous lead, copper, and zinc occur in the veins in this rock. 
' veins penetrate the rocks metamorphosed by this first erup- 
They are certainly more modern, and they affect the Miocene 
its. They present a peculiar rock, not containing diallage, 
bounding with sulphurets of copper, lead, iron, and zinc, which 
been accumulated in some veins in great quantities. Several 
•ab and veins are described by M. Savi as affecting these rocks. 

N 2 
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The Miocene chain is interesting on three accounts: it contains 
(1) lignite, (2) rock-salt, and (3) alabaster. Each of these is econo- 
nomicallj important ; but the reader mast refer to the original 
memoir for a detailed notice of them. The Pliocene hills are also 
interesting, but they are less important. 

Belonging to the later Tertiary periods are numerous volcanic 
rocks covering the Pliocene rocks. The extinct volcanos range from 
north to south, and connect the existing volcanos of South Italy and 
Sicily with the recent movements and modifications of the rocks in 
Tuscany. The greater part of these phenomena seem to range 
parallel with the metalliferous chain and that of the serpentine 
hills.— D. T. A. 



Deb Kulh in Thurinoen. Von Horm R Kichter, in Saalfeld. (ZeitscL dentscb. 
geol. Gosell., voL xvi. Heft 1, pp. 156-172. 1864.) 

TWO areas of * Culm ' (or Lower Carboniferous strata) occur on 
the slate of the Thuringian Forest The northern Culm strata 
come from under thin beds of Roth- and Weiss-liegende, which are 
covered by the Zechstein (Magnesian Limestone) ; their boundary 
reaching from Saalfeld to Weida ; the floor of the Culm consists of 
Upper and Middle Devonian rocks. The southern area reaches to 
the neighbourhood of Stockholm, where there are productive coal- 
measures ; and the Culm here also reposes on Devonian rocks. 

These Lower Carboniferous strata occur on the ridfjes of the 
hills, dipping away on both sides, the strike varying from NE— SW. 
to E. by S — W. by N. The beds are much disturbed. The total thick- 
ness is not clearly indicated, but is small. The rocks are throughout 
similar, the Culm-formation consisting chiefly of sandstone with 
shale-partings. There is also a conglomerate sparingly distributed. 
The conglomerate consists of rounded fragments of glassy and com- 
mon quartz, of minerals resembling decomposed felspar, of mica, and 
fragments of schist. It is an iiTcgular deposit ; and the organic 
remains in it are rare and indeterminable. The sandstone, in beds 
several feet thick, is more regular. It is separated by shaly beds, 
loaded with fossils in good condition. Shales occur throughout tlie 
whole deposit, but they are rarely more than a few inches thick. 
These are composed sometimes almost exclusively of vegetable 
remains. The author believes that the Lehesten roofing-slates are 
not, as supposed by GUmbel (* Bavaria,' III.), of the Lower Car- 
boniferous age. They seem distinctly Devonian, by the character oi 
the vegetable remains as well as by position. Plutonic rocks ar^ 
not known within the Culm-district. 

The fossils found are for the most part fragmentary and in b»* 
condition. They are as follow (figured in 1^'VQ plates) : — 

I. Proetus posthurnus, sp. n. ; Cythere spinosa, sp. n. ; Liiorim 
sp.; Cardiomorpha (?) tellirtaria (?), Goldf. ; Crinoidea ; several frag 
ments, one resembling Lophocrinus speciosus, Meyer. 

II. Plants — Pinites Catharince, sp. n. ; a small seed, not unlik 
that of Abies alba, Mill., but larger. Several fragments of foss 
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Coniferous wood probably belong to this species ; Megaphytum 
(Rothenbergia) Hollebeniy Cotta ; Sagenaria transversa, Goppert ; 
S, Veltheimiana. Presi ; S, remotay Goppert ; S. (?) cyclostigmoy 
Goppert ; S» minutissimay Goppert ; LycopoditeSy sp. ; Odontopteris 
Stichlerianay Goppert ; Catamites transitioniSy Goppert (in great 
variety of markings) ; Fucoides bipinnatuSy sp. n. There are also 
two fossils figured, whose nature is doubtful ; one of them allied ap- 
parently to Harlania, 

The above fauna is exclusively marine ; and one, at least, of the 
plants has had the same habitat ; the rest of the plants, however, 
cannot have grown under water. We have thus indications of a 
sea not very far from land ; Encrinites, belonging to deep water, 
being drifted up occasionally. A deposit of sand stretches up to- 
wards the north-east, from the present Thuringian Forest, as far as 
the outcrop can be traced ; and there is a parallel formation of lime- 
stone at some distance. Thus the ' Culm' of Thuringia may be the 
equivalent of the Carboniferous Limestone. 

The stratification of the Thuringian Culm is only here and there 
conformable, and it is faulted diiferently in different members ; so 
that it appears that it is distinct in this respect both from the under- 
Ijmg Devonian and overlying Permian rocks. 

The Culm-sandstone is available for walls and occasionally for 
paving, while thin slabs are useful for oven-plates. Neither the coal 
nor the iron would be good for speculation. The decomposed rock 
makes a tolerably good soil. — D. T. A, 



Dn Fauna deb Bbattnkohlsnfobmation yon Latdobf bei Bebnbebg. Von 
G. GcBBEL. pp. 93. 4 plates. (From the Abhandlungen der Naturforschenden 
Gesellschaft zu Halle. VoL viii. 1864.) 

A LTHOUGH perhaps the only memoir which has hitherto been 
"^ specially devoted to a description of the strata of Latdorf is 
that by Herr C. Zincken in the * Zeitschrift fiir gesammten Natur- 
wissenschaften,' * the fossils from this locality have furnished ma- 
terial, wholly or in part, for several papers. Thus the Bryozoa were 
first described by Dr. Ferd. Stoliczka,f and afterwards, with the 
Corals, by Dr. F. A. Roemer,J which memoir has since been rather 
severely criticized by Dr. Stoliczka, in a letter to the Editors of the 
*Neues Jahrbuch,'§ these two palaeontologists difiering very mate- 
rially in their views of the limits of specific variation, and on other 
points. Some of the Shells have been described by Dr. Semper in 
the * Archiv der Meklenburger Freunde der Naturgeschichte,' || and 
others in Prof. Beyrich's work on the North-German Tertiary 
Shells, besides which most books and pamphlets on German Oligo- 
cene strata or fossils contain more or less direct references to those 
of this very celebrated locality. 

» Vol xxi. 1863, p. 630, pL 3. 

t Sitzungsberichte der k. k. Wiener Akad. voL xlv. pp. 71-79. 

\ Palaeontographica, Vol. ix. Heft 1. § See Neues Jahrb. 1864. 

If VoL XV. 1861, pp. 221-409. 
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The author of the present paper has from time to time published , 
descriptions of new species from the Brown*coal of Latdorf in the ' 
*' Zeitsch. gesammt. Naturw.,' and in this memoir he reproduce! 
these descriptions, adding others of new species, with notes on some 
old ones, giving figures of the forms now described for the first 
time, and of those which, though described by him before in the 
* Zeitschrift,' had not yet been figured. He also gives lists of all the 
species of Shells, Bryozoa, and Corals that have been described 
from this locality, or have been noticed as occurring there. 

Among the new species we notice one under the name of Theddta 
oblonga, and, although the figure is so bad that it shews nothing be- 
sides the general form of the shell, that alone is sufficient to suggest 
the probability of its being the same species as that referred to by 
Mr, Davidson* as Thecidium Mediterraneum, var. LcUdorfietue, 
Dr. Giebel considers it, however, a new species, but his description 
contains scarcely any allusion to the internal arrangements, he him« 
self considering that * the form and the condition of the surface are 
quite sufficient to distinguish this species from all others.' The sur- 
face is described as wrinkled and punctate {wurmfrassig\ and exhi- 
biting the lines of growth only towards the margin ; the shell is 
said to be oblong in shape, strongly vaulted, and becoming only a 
little narrower towards the beak, which is very thick ; the hinge- 
line is straight. Dr. Giebel also states that it is the only species 
found in the Tertiary beds of Germany. — H. M. J, 



SoPBA I Dbpositi di Piante Fossilt dbll' Ahebica Settbntbionile, dblw 
Indie, E dell* Australia, che alclni Autobi eipbbibono all* Epoca Oou- 
TicA ; Memoria del Cav. A. de Zigno. (From the Proceed. Acad. Sciences of 
Padua. 8vo. 18C3.) 

IN every group of natural objects, or natural phenomena, which 
has been the subject of classification, there must be certain 
members having such mixed characters that it is difficult to siaj to 
which of the two or more neighbouring groups they more properly 
belong. Geology furnishes many such instances, some of more than 
usual difficulty, and especially the case of the age of certain plant- 
bearing strata, occurring in several distant regions, and having all a 
greater or less community of character, as exhibited in the facies of 
the fossils they contain. 

The Baron de Zigno, who has before written on the subject, has 
recently published in the paper before us a resume of the facts and 
opinions current respecting the age of these several plant-bearing 
strata, which have been referred by some to the Oolitic Period. 
From the title it will be seen that the deposits in question occur \^ 
North America, India, and Australia ; but strata containing similar 
fossils to those occurring in India and Australia occur also in Soutb 
Africa, though Sign, de Zigno does not mention them. 

The chief conclusions of Sign, de Zigno, and the facts adduce^ 

in support of them, may be thus stated. The flora of Bajoiab^ 

'■ ■ '■ ■ ■ -^ 

* Geological Magazine, No. 1, p. 18, PL I., figs. 6-9. 
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I he considers to hsve, on the whole, a Liassic focics, although 
08 one species (Taniopteris ovalis) which occurs in the 
itrata of Scarborough, and another, which ho cannot di^- 
from the Dietyopteris BrongtUarti of the Carboniferous ( !) 
Saxony. Some of the species of Cycads are allied to thoso 
the Oolite, others to Liassic species, and some to species 
I in Triassic rocks ; but the Liassic forms are said to be 
valent. Respecting the North American bods, the author 
r inclines to the opinion that thej are Triassic ; he denies 
)ctnes8 of Prof. Bbgers's determinations of the plants, but 
hose of Dr. Heer ; the former geologist endeavoured to show 
e North American deposits were comparable with the Oolitic 
ing beds of Whitbj, while the latter referred them either 
euper or the Lower Lias. The Australian strata are moro 
JO deal with, for while Professor MKDoj considers the plants 
litic, the Rev. W. B. Clarke asserts that he has found asso- / . 
th them a true Carboniferous Lepidodendron^ with Shelly tAn^fti 
V to the same period. Sign, do Zigno coincides iHuLJVof. 
1 believing that the Lepidodendron and the Palaeozoic shells 
the Rev. W. B. Clarke came from deposits much lower in 
I than the strata which furnished the remaining plants ; but 
I from the Australian Professor as to the age of the latter, 
; them to be either Trias or Lias. Thus it will be seen that 
Zigno considers all these deposits as referable either to the 
the Lias. This conclusion is not new, and, excluding the 
in beds, the age of which cannot as yet be considered de- 
, it is probablj right, although the author's arguments, 
rom the verj conflicting evidence of the Plants, are by no 
convincing as those of Professor Rupert Jones, which are 
om the occurrence, in the Indian and American strata, of 
pecies of Estheria^ a genus, by the way, which Sign, do 
es not even mention, referring to the Richmond specimens of 
as shells allied to ^ Posidonotnya ' minuta. Not less remark- 
he Memoir is the absence of all allusion to the remarkable 
eris Browniana^ which is said to occur in India, Australia, 
h Aii'ica ; for even if Sign, de Zigno prefers another generic 
le specific appellation ought still to remain ; but these 
3, with the absence of allusion to the South African deposits, 
us that the author has not yet got to the bottom of this 
icate subject*-H. M. J. 



X UBBB DEB TbIAS, MIT BbBUCKSICHTIOUKO THBES YoBKOMHENS IK DEN 

Von Db. Fbibdbich yon Albebti. Stuttgart, 1864. 8vo. pp. 353. 

)bject of this work is to give an outline of the present state 
ir knowledge of the Trias, and thus to complete or to correct 
rks made by the author in his memoir entitled ' Beitrag zu 
»DOgraphie des bunten Sandsteins, Muschelkalks und Keu- 
! die Yerbindung dieser Gebilde zu einer Formation (Trias),' 
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which was published in 1834, and in which the name ^' 
first given to this formation. 

The author divides his subject into three portions, 
which he assigns a special chapter. In the first chapter 1 
the various groups composing the Swabian Trias, coi 
remarks on the mineralogical components and contents of 
chiefly from a geological point of view. In the second 
work he describes the organic remains of the Triassic sti 
ding some new species of MoUusca, giving figures of the 
of some of the former that have not been adequately 
before. In the third chapter he discusses the distribution 
of the fossils in the Trias of Swabia and other countries 
bats some of the published classifications of this group f( 
and other districts. 

The following is the classification he adopts : — 

Swabia, &c. Alps. 

C Keuper. 

ec. Upper Keuper, 

Upper Dachstein. 
/). Tabingen Beds .... Kossen Beds. 

Lower Dachstein. 
Bleiberg Beds. 

hh. Middle Keuper. 
o. Coarse-grained Sandstone. 1 

n. Gansingen B^s. I .px j^^^j ^^ 

m. Fme-gramed Sandstone. j '^ ^ j-v^^mx ^u^. 

h Keuper-gyperum. J 

Esino Beds. 

Arlberg Limestone. 

Hallstadt Limestone. 
k, Gannstatt Beds . • • .St. Cassian Beds. 

Wengen Beds. 

Partnach Beds. 

Mendola Dolomite. . 

aa. Lower Keuper or LeUenkoMengruppe, 
i. Upper Dolomite. 1 

A. Lettenkohle and Sandstone. I >^pN 

g. Gypsum and Rocksalt, [ ^ -^ 

/. Lower Dolomite, J 

B, Mtischelkalk. 

{Virgloria Limestone. 
Guttenstein Limestone. 
Recoaro Limestone. 
d. Anhydrite Group « . , Gypsum of the Muschelkfi 

hardy. 

A. Bunter, 

h Upper Bunter Sandstone. 1 ^.^ Sandstone. 

o. Vosges Sandstone. J ^*"**"^^ ^jaaxuDLuuo. 

The author states that in the Trias there are foui 
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Coprolite-beds ('Cloake'), besides others of less iinportaiico, namely-: 
1. Below the Lettenkohlensaiidsteiii. 2. Bctweeu the liorizon of 
Beaumont and the Keuper-gypsum. 3. In the Keuper-sandstonc (o), 
4. In the Eosaen beds (Tabingen) immediately below the Lias. 

These deposits (Cioake), he observes, have all the same character; 
thejform great lajers in the beds in which thej occur, and contain 
teeth, bodies, and scales of various Fishes and licptiles, mixed and 
eemented together with Coprolites. — H. M. J. 



IdOHEABD UND GhlINITE*8 NsUBS JahSBUCH FUB MiNBUALOOIB, GeOLOQIE, UND 

PijLBOiiTOLOGiB. Jdhigang 1864. Heft 4. 

"DESIDES the usual notices of Mineralogical, Geological^ and 
-^ Palssontological memoirs, the last number of the Mahrbucli* 
contains the following papers : — 

1. Yorlaufiger Bericht liber krystallinische Silikatgcstcinc dcs 
Fassathales und benachbarter Gegenden Siidtyrols, von Ilerrn T. 
Scheerer. (Preliminary notice on the Crystalline Siliceous rocks of 
the Fassatlud and neighbouring districts of South Tyrol.) 

In this paper the author divides the different rocks occurring in 
the district under consideration into two great classes, namely, tlio 
Hochsilicirte Gesteine (or Plutonites) and tlie Nicdrigsilicirte Gc- 
Bteine (or Vulcanites). These classes are again subdivided, so that 
ftU the rocks of the Fassa Valley are arranged as follows : — 

-^ Average pcr-oentogo 

L Highly silicated rocks (Plutonites). of »iiiua. 

1. Upper Plutonite; or Ked Gneiss .... 75 

Qneiss. 

Quartz-porphviy (retnelted gneiss). 

2. Middle Plutonite, or Middle Gneiss .... 70 

Granite of Brizen. 
Granite of the Gima d'Asta. 

3. Lower Plutonite, or Grey Gneiss . • • • G5 

Tourmaline-gianite. 
Quartz-porphyry, 
n. Subsilicated rocks (Vulcanites). 

A, Plutovulcanitet 

1. Upper Plutovulcanite^ or Quartziferous Syonite • 03 

Quartz-syenite. 

2. Middle Plutovulcanite^ or ordinary Syenite . . 00 

Monzon Syenite. 
Syenite-porphyiy. 
Micaceous oyenite. 
8. Lower Plutovulcamte^ or Melaphyr . • . . 65 
Melaphyr. 

B, Vulcanite. 

1. Upper Vulcanite, or Augite-porphyry ... 48 

Augite-porphyry, 
Uralite-porphyry. 
Monzon Hypersthenite. 

2. Middle Vulcanite^ or ordinary Basalt . • 42 

Basalt. 

3. Lower Vulcanite, or basic Basalt .... 30 

Basic Basalt. 
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2. Auszug aus der Denkschrift des Herrn Alphons Milne-Edwards 
iiber die geologische Vertheilung der fos&ilen Vogel, Zusammenge- 
fasst von Herrn A. Fr. Grafen Marschall. An abstract of this paper 
has been already given in the Geological Magazine, No. 2. 

• 3. Chemische Untersuchung einiger Gesteine von Java. Yon 
Herrn Otto Prolss. This contains analyses and descriptions of some 
volcanic rocks from Java, by a young Heidelberg doctor, a papil of 
Blum and Bunsen. • 

4. Der Erloschene Vulkan Ringgit in Ost-Java und sein ange- 
blicher Ausbruch 1586. Von Herrn Emil Stohr. (The Exiinctr 
Volcano Ringgit, in Eastern Java, and its pretended Eraption in 
1586.) In this paper the author attempts to prove that the eruptioB 
of this extinct volcano, asserted by Houtman to have occurred ia 
1586, and to have caused the death of 10,000 people, did notreallj, -j 
take place; but that an eruption of the Raun Mountain, which is still 
active, occurred in that year, and was mistaken by Houtman for an 
eruption of the Ringgit. 

In a letter, Dr. J. A. Roemer gives a sketch of a new classification 
of the Sponges, which he is about to use in his forthcoming Mono- 
graph of the North-German Cretaceous Sponges, to be published ia 
the * Palasontographica,' illustrated by 18 plates. The numbers after 
the genera indicate the number of species. 

C. Jereidea, 
23. Jerea, 18. 



1. Family Coeloptychidea, 

1. Coeloptychium, 6. 

2. Camerospongia, 7. 

3. Cephalites, 8. 

4. Cystispongia, '7. 
6. Porospongia, 2. 

6. Lepidosppngia^ 1. 

2. Family Crtbosponfftdea, 

7. Cribospongia, 17. 

8. Coscinopora, 3. 

9. Pleurostoma, 7. 

10. Retispongia, 4. 

11. OsciUaria, 12. 

12. Ventriculites, 10. 

13. Dendrospongia, 3. 

14. Cylindi*o8pongia, 11. 

15. Diplostoma^ 6. 

3. Family Sipkonidea, 

A. Eudeidea, 

16. Hippalimus, 2. 

17. Placospongia, 4. 

18. Eudea, 3. 

19. Siphonia; 6. ' 

B. Siphonocoelidea, 

20. Siphonocoelia. 14. 

21. Polycoelia, 10. 

22. ElasmoccBlia, 2. 



24. Polyierea, 6. 

25. Marginospongia, 1. 

4 Family Lifrmoreidea, 

26. Limnorea, 4. 

27. Epeudea, 1. 

28. Epithebes, 4. 

29. Polenydostoma, 3. 

30. Endostoma, 2. 

31. Tremospongia, 4. 

32. Actinospon^a, 2. 

33. Enaulofim^a^ 3. 

34. Lecospongia, 3. 

6. Family Chenendcporidea, 

35. Chenendopora, 12. 

36. Verrucospongia, 4. 

37. Elasmostoma, 5. 

6. Family Sparsispongidea, 

38. Monothebes, 2. 

39. Disthebes, 4. 

40. Oculispongia, 4. 

41. Stellispongia, 10. 

7. Family Amorpho^ongidea, 

42. Copulospongia, 13. 

43. M8eandix)Bpongia^ 4. 

44. Thalamospongia, 1. 

45. Amorphospongia, 12. 

H. M. J, 
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Handbook to the Geology of Weymouth and the Island op 
Portland ; with Notes on the Natural History of the 
Coast and Neighbourhood. By Robert Damon, F.G.S., &c. 
London, E. Stanford. 1864. 8vo. pp. 199, with 33 illustrations, 

niHIS deservedlj popular Handbook was published in 1860, and 
-*- we have just received the reprint in 1864. We are sorry to 
find that it is only a reprint \ for no handbook can be in print for 
four years and not need re-editing, however carefully it may have 
been brought out at first. We have compared the two editions, 
and, with the exception of the title-page, no change has been made.* 
This is the more to be regretted on account of the evident public 
appreciation the book has received, which is attested by the sale of 
the first edition since 1860. A careful notice of this book, by one 
who evidently knew the geological features of the country well, ap- 
peared in the * Annals and Magazine of Natural History' for 
December, 1860 ; and the author would have done well had he pro- 
fited by the suggestions and corrections therein furnished. We add 
a few fresh suggestions to the list therein given, confining our 
remarks to palaeontology. Among the fossils figured from the Port- 
land Stone (p. 79) is a curious example of a mass of Isastrcea, a 
coral moot abundant in the Oolite, which had been bored into by a 
burrowing mollusk (Lithodomus), The burrows afterwards became 
filled with fine calcareous mud, which penetrated also between the 
'«pto of the coral. The coral was eventually in great part dissolved 
awaj, leaving the casts of the borings of the Lithodomi exposed to 
view, their surfaces sometimes covered by the star-like impressions of 
{he coraL Mr. Damon says (p. 78) the coral only coated the rock 
|fi which the Lithodomi bored, whereas his figure shows that it was 
^ the substance of the coral itself that the burrows were made. The 
dossils of the Portland Stone occurring in the * Roach ' beds are all in 
J^e same condition of casts, Trigonia gibbosa and Cerithium Port' 
^ndicum being the two most abundant forms. Speaking of the 
J^cent Trigonia pectinata (p. 82), the author says it occurs in 
Swan River, New South Wales ;* it should be Sydney Harbour. 
•Mother variety occurs on the coast of Tasmania. 
, At p. 165 we find * Trigonellites is now regarded either as the 
^^zard of the animal, or the operculum or valve.' In the * Geologist' 
^^^ September, 1860, p. 328, Mr. S. P. Woodward published a 
^^ure of Ammonites subradiatus from the Inferior Oolite of Dundry, 
^^ar Bristol, with the operculum in situ. Of their true nature we 
^d not think any one was now ignorant. The author also quotes 
^*^e exploded hypothesis of the use of the siphuncle in the Ammonite 
^*xd Nautilus, as an apparatus for adjusting the specific gravity of the 

* A woodcut (Vertebrae of Ichthyosaurus) printed upside-down, at page 168, 
Villains Btill in the same position. 
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shell *by the ejection of a fluid into the siphuncle or pipe whic 
passes through the chambers, — a few drops suffice to sink aninu 
and shell, and vice versd,* The siphuncle has no connection with tb 
air-chambers (which are only the earlier tenements grown too smai 
for the animal) ; its real function is to keep the shell alive, no par 
of an animal being dead while the animal is in a healthj state. 

We mention these points to show that no book of the kind, how 
ever well * got up,' will bear the test of time sufficiently well t< 
dispense with re-editing. We hope Mr. Damon's Guide-book ma] 
be only one of many more that will be written to illustrate i\u 
Natural History, and especially the Geology, of our coasts. 



Physical Geography for Schools and General Readers. B; 
M. F. Maury, LL.D., &c. London : Longmans, 1864. 8\rc 
pp. 141. 

f I ^HIS little work is rather intended for schools and young peopl 
-^ than as an original contribution to science. It places some o 
the peculiar views of the author in a pleasing and prominent light 
but it is rather desultory, and far from complete. It has an admii 
able chart of the principal marine currents, including a few othc 
physical phenomena, and a second as a frontispiece, whose utility 1 
the general reader is less clear^ although it no doubt represents 1 
the eye the result of a large number of observations. 

In a science like Physical Geography there is much to be taagb 
and there are many departments, each possessed of its own speci 
interest and importance*. To the geologist almost every departmei 
is necessary; but looking at the book before us as geologists, we c 
not find that it affi)rds much direct help. Of the mountain-system 
their influence, histoiy, and relative value, there is hardly anythin 
said ; and of river-basins, not much more. Of volcanos and eartl 
quakes there is absolutely nothing. Hydrography and certain d 
partments of Meteorology are alone discussed. 

Still the book is not without claims to attention in this place. Tl 
great problems of climate must ever possess deep interest for tl 
geologist, for on them must ultimately depend the question as to ho 
far the various conditions of the earth indicated by fossil remains a 
capable of being produced without any violent or complete chan^ 
in the physical conditions of the earth as a planet. So vast ai 
complete are the differences that now exist between the animal ai 
vegetable inhabitants of places in similar latitudes — so varied a 
the conditions of climate where the mean quantity of sun-light ai 
sun-heat ought to be identical — that every fact with regard to tl 
modification and destruction of races cannot fail to possess de< 
interest; and we know that change of climatal condition and chan^ 
of inhabitants are matters that always go together. 

Capt, Maury or Dr. Maury — we hardly know in what capaci* 
to speak of him — has done so much good work in teaching navigata 
bow best to direct their ships in crossing the Atlantic, that t 
account of the vibrations of the principal belts of prevalent wiifc 
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(Book iv. § 193, et seg.) is well worth reading. From tlic^e vibra- 
tions it results that, wherever seasons are divided into wet and dry, 
♦it is the rainy season when they have the sea to windward of tln'ni, 
and the dry when they have the sea to leeward of tluiin," p. 47. 
The directions of the prevalent winds in connection with the form 
and features of the land are shown to account for the extremely dis- 
cordant ve<;etat ions of Australia and South America. In th(> latter 
the trade-winds, loaded with moisture as they arrive from tlic Fen, 
strike the land to leeward of them, nearly at right an^rles to their 
course, and penetrate up the great valleys to the mount. liiis, draining 
as they go. In the former the SE. trades coast the land, and never 
enter far, fringing only a narrow strip near the shore with ooonsional 
showers. Further illustrations of the snme nature are e(iually in- 
teresting. Considerations like these should not he lost sight of when 
geologists are speculating on the possible modifications of climate 
and the form of land at distant geological periods, when the distri- 
bution of land and sea may have been altogether the converse of 
that exist at present in given latitudes. 



The Alpine Guide: The Central Alps, including the 1U':knese 
Oberland and all Switzerland, exceptin(j the NKKJiir.ouK- 
HOOD OF Monte Rosa and the Great 8t. IU.knard, with 

LOMBARDY AND THE ADJOINING PORTION OF THE TyROL. \)y 

John Ball, M.R.I.A., F.L.S., &c., late President of the Alpine 
Club. London: Longmans, 1864. 8vo. pp. 502. 

IVfR. MURRAY and one, at least, of his familiar red-books have 

"^ found a formidable rival in the * Alpine Guide,' of which the 

second part is before us. Provided with an excellent and accurate 

general map, on a scale of ten miles to an inch, five maps of small 

districts on a larger scale, and an important geological map, besides 

Sundry views, it gives the experience of one of the most indefatigable 

^f Alpine travellers, and one who has travelled with his eyes open 

*nd with every advantage of circumstance. For the carriageable 

^'^ur of a month's duration, and the more exhaustive pedestrian tours 

^f three months or more, clear outlines are given, and the knowledj^o 

^nd experience of the author ensure the strictest accuracy. TIio 

definite routes are at once so numerous and so w^ell grouped as to 

^ticlude almost everything that a traveller requiring a j)ublished 

Snide can need, Mr. Ball is well acquainted with what has been 

^one in the Alps both by natives and foreigners, and has done much 

himself. 

The essential and, as it seems to us, the characteristic difference 

between the new Alpine Guide and the Swiss Iland-book is that 

"tlie former is more purely suggestive and descriptive with regard to 

the travelling and the scenery; while the latter is more didactic, 

giving more notices of history and art than description. No doubt 

some travellers look for and prefer one method, and others the other; 

chacun a son gout To geologists we recommend the guidance of 

^r. Ball. 
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It would be altogether impossible in a brief notice to give an; 
abstract of what is in itself a most careful abstract of everythin] 
important known of some 2,000 places, 1,500 mountain-peaks, aoh 
2oO passes. The completeness is indeed something marvellous; am 
though, of course, there is no such thing as a perfect work, and sonu 
accounts and statements may have to be modified by personal ex- 
perience, we have seen nothing, in a rapid survey of the work, thai 
calls for complaint. We recommend it without hesitation as the besi 
companion to the geological traveller in the Central Alps, merel) 
suggesting that in future the colouring of the geological map sbouU 
be assisted by figures or letters of reference, since in maps printed ir 
colours it is almost impossible to compare by the eye the shades o: 
colour used in colour-printing ; and in the repeated printing necea 
sary the blocks do not always exactly fall into their proper places. 



On the New Red Sandstone and Permian Fobmations a 
Sources op Water-supply for Towns. By Edward Huli 
B.A., F.G.S., of the Geological Survey of Great Britain. 8v« 
1864, pp. 20. (From the Mem. Lit. Phil. Soc. Manchester, 3i 
sec. vol. ii.) 

nPHE red sandstones and clays of Lancashire, Cheshire, Staffort 
-*- shire, Warwickshire, Worcestershire, and the south-west t 
England have of late years received much attention from the Ge( 
logical Surveyors, on account of their covering the coal-measures 
and in some districts the more perfect knowledge obtained as to U: 
exact relations of these beds, which, often shifted by faults, and var 
ing in thickness over the coal, still appear to an unpractised eye j 
one uniform mass of * red ground,* has benefited coal-owners vei 
considerably. Not only, however, are these red rocks important i 
regards their relation to the coal-beds, but also with respect to tl 
great water-holding properties of some of their beds. In early ge 
logical days these red sandstones and clays were all comprehend! 
under the name *New Red Sandstone,' and divided into *Uppe 
and *Lower;' the latter, recognized by Phillips as having older fossi 
in it than those of the higher division, was divided off by Murchisi 
and grouped, as Permian, in the palaeozoic system, the other remai 
ing as the New Red Sandstone formation or Trias. Now the 
Permian red clays and sandstones are not nearly so porous ai 
capable of holding water as the Triassic beds above, which latt 
readily take in rain- and river-water, filter it^ and freely yie 
it in wells, sometimes to the amount of 1 J millions of gallons a dj 
from one well. The bleach-works, factories, and breweries of Ma: 
Chester and Salford (Mr. Hull says) pump six millions of gallons evei 
twenty-four hours from the New Red Sandstone. Lancashire, hoT 
ever, has a thicker set of * New Red ' beds than some other district 
in fact, they thin out as we go to the south-east ; being about 1,2( 
feet thick in the north-west, they are about 600 feet in Derbyshii 
and Staffordshire, and only 250 feet at the utmost in Leicesterghi- 
and Warwickshire ; hence an enormous difference as to what we mi 
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expect from deep wells at Rugby as compared with those of Man- 
chester, — at the former place the New Red Sandstone is reduced to a 
minimum, and the lower red marls and sandstone (Permian) hold 
comparatively little water. The varying inclinations of these at- 
tenuated strata, more or less disturbed, at different places, complicate 
the conditions of local water-supply; but with the maps and sections 
of the Geological Survey in hand, the engineer has (or ought to have) 
little difficulty in avoiding errors and securing the object in view. 

Mr. Hull has carefully worked out, and drawn especial attention 
to, this south-easterly thinning-out of the Triassic and overlying 
formations, as may be seen by his paper on the subject in the Quart. 
Journ. Geol. Soc. vol. xvi. p. 63 ; and the memoii^ before us cleverly 
adapts his facts and theory to practical uses. 



Addbess to the Section of Geology at the Opening of the Thiiitt-fourth 
Meeting of the JBritish Association, in Bath, September 15, 1864. By John 
Philups, Esq., M.A., LL.D., F.R.S., F.G.S., Professor of Geology in the Uni- 
versity of Oxford. 

'pHE age of geological discovery is, by many persons, thought to 
**- have passed away with Hutton and Werner, Humboldt and Von 
Bach, Smith and Cuvier, Conybeare and Buckland, Forbes and Do 
laBeche; and they regard as aln[K)st final the honoured researches of 
Sedgwick and Murchison and Lyell. Yet in this very district, the 
most carefully examined perhaps of all the richly fossiliferous tracts 
f)f England, our friend Mr. C. Moore is finding a multitude of in- 
teresting forms of life of the later Triassic age, and is thus enriching 
in an unexpected manner the catalogue of fossils in Britain. Nor is 
the practical application of our science less actively exercised. In 
this very district Mr. Sanders has just completed that admirable 
survey of the strata on the large scale of four inches to a mile, and 
showing every field, which is suspended before you. Sir R. Mur- 
chison has informed us of the further proof of the extension of coal 
under the Permians of Nottinghamshire ; and at this very meeting 
we receive through the same channel, from Mr. M'Kenzie, the news 
of the finding of an additional bed of coal in Australia, thirty miles 
from any former known site of coal, the bed being 38 feet thick and 
of good quality. 

Nothing is better settled than the series of great events in our 
geological history; yet even now we are rejoicing over the large 
addition made to this history by the discovery of the richly fossil- 
iferous beds of St. Cassian and Kossen, by which the Triassic fauna 
is enlarged, and the means of comparing Palaeozoic and Mesozoic life 
augmented by some hundreds of forms, including some genera of the 
older, and others of the newer systems. The Director of the National 
Survey has decided to give to these strata in England and Wales a 
distinct colour on his map and a definite name (the Penarth beds). 

Bat a few years since, the varied strata of marine and freshwater 



176 Phillips — Geological Address. 

grigin above the Chalk were carelessly, if not contemptuously, classed 
as * superficial deposits;' now they have acquired a large and regular^* 
liistory, embracing a great succession of organic life, in the sea and :: 
on the land, which is appropriately crowned by the works of intelli* i 
gent man. Not long since, the * diluvium' or * drift' was merely an 
ill-understood basis for ill-considered speculation : now we have 
classified its parts ; have begun to survey the movements of land and > 
sea which preceded and accompanied these latest superficial accumu- 
lations; and have even ventured to apply to them measures of time) 
in a continuous chronology. 

The new problems opened by these researches, the inferences to. 
which they lead, and the speculations which they suggest, require 
only to be named. How to explain the all but universal glaciatiou 
of the mountain-regions of Europe — once, or perhaps twice, since 
the era of the Crag ; how to trace the course and limits of those gelid 
waters which since that era rose to half the height of Helvellyn and 
Snowdon ; how to account for the changes of physical geography 
which allowed Hippopotami to be buried in the sediments of a York- 
shire river, troops of Mammoths to crowd the Cotswold Hills, and 
the mingled remains of Reindeer and Man to fill the caverns of the 
South of France, — these and many more questions of equal importance 
occupy the attention of geologists, and give a special interest to the 
later geological periods. 

In each of these cases, and in all which come before geologists 
for interpretation, there is one geneial rule : — we compare always the 
ancient phenomena with the most similar effects we can find of forces 
now in action. 

As in existing nature the amount of effect produced by known 
causes varies with the conditions of each case — as the sun's effect 
varies from hour to hour, from day to night, from summer to winter, 
and from year to year, as the force of moving water is greater or less 
according to the slope of the ground, and the sea's movement is 
modified by the age of the moon and the position of land — so in 
earlier nature the combinations of phenomena varied, and the 
measures of effect were modified accordingly. In another point of 
view the aspect of nature is found to be variable, and subject to 
cycles of change, periods of greater and less effect of particular forces 
which in their own nature are constant. The distance of the earwi 
from the sun is not constant, the form of its orbit is not constant, it 
was not always nor will always be nearer to the sun in winter than 
in summer. From these varied conditions, which are measured by 
long astronomical periods, cycles of greater and less heating effect on 
the earth in general, and on parts of it in particular, arise ; so tb** 
speculations as to the causes of the differences of climate during 
geological periods are entirely incomplete if we leave out of vi©^ 
these real and definite sources of terrestrial vicissitude. Whetb^' 
they are suflBcient, and justly applicable to the facts established ^" 
geology, is a proper subject of deliberate inquiry. 

Among the facts put in evidence by geology regarding the foritt^^ 
condition of the land and sea, none are so convincing of great cbau^^ 
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id Bjstematic diTeraifcy m the remains of plants and animals. By 
)peiJs to these innumerable witnesses, conclusions of much im- 
irtince are maintained^ teaching the greater warmth of tlio Car- 
miferoas land, and the colder climate of the later Cainozoic seas. 
I the same testimony, it appears that over every part of the earth's 
irfice, in every class of oi^nic life, the whole series of created 
mns has been changed many times. 

Hs?e we measured these changes of climate, and assigned their 
me physical causes ? Have we determined the law of the successive 
imti(ms of life, and declared the physiological principles on which 
be diflerences depend ? No ! the variations of climate must be 
nrther investigated, the limits of specific diversity more surely dc- 
oed, before we can give clear answers to these critical questions. 

Late researches, puily archssological and partly geological, both in 
Sogland and France^ have been held to prove the contemporaneity 
f Man and the Mammoth in the northern zones of the world. Have 
^6^ then, been too confident in our belief that the human period was 
)Dg posterior to^ and strongly marked off from, that of the Cavern 
^ and the woolly Rhinoceros ? Did the races of Hyaena and 
^popotamus remain inhabitants of Europe till a comparatively 
odem epoch, or was Man in possession of the earth in times far 
Hier than history and tradition allow ? 

Hie prevalent opinion seems to be^ that, as variations of the forms 
life are extremely slow in existing nature, for every case of con- 
erable change in the predominant types of ancient plants and 
Qials, very long intervals of time must be allowed to have elapsed. 
in some thousands of years of human experience no very material 
^ge has happened in our wild plants or wild animals, or in culti- 
ed grains, or domestic birds and quadrupeds, it is evident that no 
siderable changes of this kind can arise from such causes as are 
^in action without the aid of periods of time not contemplated in 

chronology. Estimated in this way, the antiquity of the earth 
W8 to be inconceivable — not to be counted by centuries, or 
riads of years — ^not to be really compassed by the understanding 
Den, whose individual age is less than a century, and whose his- 
ses and traditions, however freely rendered, fail short of a hundred 
taries. The whole human period, as we have been accustomed 
^ew it, is but a unit in the vast sum of elapsed time : yet in all 
se innumerable ages the same forces were seated in the same par- 
es of matter ; the same laws of combination prevailed in inorganic 
I in living bodies ; the same general influences resided on the 
faces or governed the masses of the planets, in their ever-changing 
ha round the sun. 

^U natural effects are performed in time, and when the agency is 
iform, are in proportion to the time. And though the agency bo 
t muform, if the law of its variation be known, the time consumed 
producing a given effect can be determined by calculation. Geo- 
g>cal phenomena of every order can be expressed in terms of 
^gwtude, as the uplifting of mountains, the deposition of strata, the 
umerical changes of the forms of life. The time required to produce 
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these effects can be calculated if we know at what rate in 
whether uniform or not, they were produced: if we know, not the 
true rate, but the limits within which it must have operated, tlie 
result of the calculation will have a corresponding uncertainty; if wo 
have no knowledge of the rate, calculations are out of the question. 

In applying this general view to the history of the earth, philoso* 
phers of eminence in physical science have employed different con** 
siderations and obtained a variety of results. The conclasions of two 
eminent mathematicians which have lately appeared may be cited 
with advantage 

A careful computation by Professor W. Thomson, on selected 
data, which determine the rate of cooling of earthy masses, assigns 
98,000,000 years for the whole period of the cooling of the earth's 
crust from a state of fusion to its present condition ; so that, in his 
judgment, within one hundred millions of years all our speculations 
regarding the solid earth must be limited.* 

On the other hand. Professor Haughton finds, from the data which 
he adopts, 1018 millions of years to have elapsed while the earth 
was cooled from 212° F. to 122** F., at which temperature we may 
suppose the waters to have become habitable; and 1280 millions of 
years more, in cooling from 122** to 77°, which is assumed to repre- 
sent the climate of the later Eocene period in Britain. Computations 
of this kind cannot be applied except on the large scale here exem- 
plified ; and they lose all their value in the eyes of those who deny 
the general doctrine of a cooling globe, f Much as these periods 
exceed our conception, they appear to be in harmony with the 
results of astronomical research, which contemplates spaces, motions, 
and cycles of periods too vast for words to express, or numerals to 
count, or symbols to represent. 

The greatest difficulty in obtaining trustworthy results as to elapsed 
time is found where it was least expected — among the later Csenozoic 
deposits from rivers and lakes, and on the variable shores of the sea. 
This is the more disappointing because within this period falls the 
history of the human race. Taking as its earlier limit the latest 
wide prevalence of glaciers in Europe, attempts have been made to 
measure its duration by several processes. Quite recently Mr. Crollj 
recalls attention to an astronomical cause of change of temperature^ 
the varying excentricity of the earth's orbit — ^by which in a smal| 
degree the total quantity of heat received in the earth in a year, ant 
in a much greater degree the distribution of this heat on the opposite 
circumpolar spaces, are altered. § The effect of this at particula 
epochs would be, on one hemisphere an approximate equality of suno 
mer and winter heat, on the other an augmented difference betwee 
them. If at the epoch of maximum excentricity the earth was ^ 



* Phil. Mag., Jan. 1863. 

t Appendix to a Lecture on Geology, in the ' Header/ Feb. 1864. 
X Phil. Mag., Aug. 1864. 

§ Consult on this subject generally the valuable communication of Sir J. J^ 
schel to the Geological Society, Proc. vol. i. p. 244, for Dec. 1830. 



Phillips — Geological Address, 1 79 

aphelion daring our winter, a great accession of snow might arise and 
becontinaed for ages, and glaciers have a largo augmentation ; under 
the oonirarj circumstances, less snow and shortened glaciers. To 
this latter condition the present state of the north corresponds ; and 
by consulting the astronomical tables, it appears that a condition of 
extreme glaciation, dependent on the maximum ezcenirieity of tho 
earth's orbit^ cannot have happened within the last 10(),0(X) years. 
This, it will be remembered, corresponds with the conjecture of our 
IVesident regarding the possible antiquity of the fluviatile gravoi- 
bedswith f int implements at St. Acheul; and with tho computation 
of M. Morlot, of the age of the oldest gravel-cone of La Tiuiere on 
the Lake of Geneva^ which he supposes to have followed tho latest 
extreme extension of glaciation in the Alps. 

Qaite a different conclusion, however, was presented a few years 
since by a Gorman mathematician, Herr Adhemar,* who, reflecting 
on the difference of mean annual temperature of tho two hemispheres 
of the earth — dependent on the inequality of the half-yearly periods, 
osr hemisphere having now the advantage of position — finds that 
within each half ' tropical' period (about 10,500 years) snows would 
gtther and glaciers thicken round one pole, to be afterwards melted 
while glaciation was spreading round the other. Thus, periodical 
deloges, at intervals of 10,600 years, are found by this inquirer to bo 
part of the system of nature. 

The opinion, however, has long been growing among geologists, 
that it is rather by rising and falling of the land and displacement 
of the sea, that the alternations of snows and floods must bo ex- 
plained, which are admitted to have visited the mountain regions of 
the north. In Switzerland two great extensions of ice in former 
tunes have been traced by Escher and the eminent geologists of that 
country, — the latter one corresponding perhaps to tho age of our 
Gkcial DrifL 

The melting of snow and ice in the valleys of the Alps is far moro 
npid under the influence of certain winds than by the direct effect 
ofsnnshina Withdraw the hot Fohn for a season, tho glaciers 
wonld renew their advance ; let it cease, or lose its specifie action for 
•century, the progress of the ice would be considerable. In many 
centuries the Rhone glacier might reach again to Sion, Yilleneuve, 
i^nd Lausanne ; in many thousands of years, all the valleys, and 
likes, and borders of the Alps might be reoccupied by ice. 

Now the southerly wind, which so rapidly strips the alpine peaks 
of their snows, draws its melting power from the hot northern tracts 
of Africa. Were these tracts again covered, as once they were, with 
AQ expansion of the Mediterranean, the wind would lose its excessiye 
dissolving power, — snows would gather above, and glaciers extend 
hdow to levels and distances now quite unattainable without some 
great physical change. 

Crrco^ physical change, then, is the inevitable antecedent to ex- 
tensive glaciation and abundant dissolution of ice round the mouii- 

♦ BeTolution des Meercs. Leipzig, 1843. 
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tains of the north. Astronomical vicissitudes returning in cycles o: 
long duration, changes of level of the land, expansions and contrac- 
tions of the sea, deviations of the currents of the ocean, alteratioiur 
in the prevalent direction and quality of the winds — ^whichever of 
these causes we assume, and however we combine them, it is evident 
that we are appealing from the existing order of nature and the 
present measures of effect in time, to some other combination of 
natural agencies, some other standard of physical energy. The con- 
clusion is obvious. Inductive geology refuses to accept definite 
periods for phenomena produced under conditions not yet really 
determined. 

I will not, by any further observations, discourage you from ex- 
ploring this attractive field of research, or restrain the freedom with 
which you will desire to discuss it. Only let me add, that to one 
fresh from the Alps, — from the old Ffahlbauten of the lakes, and 
much older monuments of overspreading snow and gliding ice, the 
later ages of geology and the earlier ages of mankind seem to be 
fairly united in one large field of inquiry. That it must be trodden 
with heedful steps, and demands all possible care in the scrutiny of 
facts, in the estimation of natural agencies, and in the choice of right 
measures of time, before the Pleistocene, Quaternary, or Human 
period can be said to be accurately known by natural phenomena, 
even in this the best-examined part of the world, is obvious. 

But the same remark applies to every one of the many perplexing 
questions which have been considered by geologists. By following 
the same good processes of strict inquiry and cautious interpretation 
which have settled those difficulties, wo may hope to settle this- 
Let every one join in the effort, and bring selected materials to the 
growing fabric; so that we may not erect a rude and barbarous 
cairn, the memorial of dead opinions, but construct a temple of 
well fitted stones, in which we may worship with delight the God 
of Truth, and be followed in the same pleasing duty by many 
successors* 



The following Papers were read before the Geological Section 
t)f the British Association fob the Adyancemekt op SciencBj 
at Bath, Sept. 15— 21, 1864 :— 

The President's (Prof. Phillips) Opening Address. See above, 
p. 175, &c. 

W, Sanders, — A brief Explanation of a Geological Map of the 
neighbourhood of Bristol and Bath. 

Professor Phillips. — Measures of Geological Time by Natural Chro- 
nometers, with a communication from M. Morlot. 

H, C. Sorby. — On the conclusion to be deduced from the PhysicJ 
Structure of some Meteorites. 

H, Woodward, — On the family Eurypteridae, with descriptions oi 
some new genera and species. 

H. C. Salmon, — On the Geognostic relations of the auriferous quarts 
of Nova Scotia. 
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F. Von Haner. — ^A notice of the latest labours of the Imperial Geo- 
logical Institute of Austria. 

Sir R. I. Murchuan. — Note on the occurrence of the same fossil 
plants in the Permian rocks of Westmoreland and Durham. 

W.PengeUy, — On Changes of Relative Level of Land and Sea in 
sooth-western Devonshire^ in connection with the Antiquity of 
Mankind. 

t^. Moore, — ^Remarks on the Geology of the south-west of England. 

K B, Brady. — On the Foraminifera of the Middle and Upper Lias 
of Somersetshire. 

^tcfessor Harkness. — On the Lower Silurian rocks of the south-east 
of Cumberland and the north-east of Westmoreland. 

Sev. G, Fn Browne. — On the formation and condition of the Ice 
in certain Ice-caves of the Jura^ Vosgian Jura^ Dauphin^, and 
Savoy. 

W, W. Stoddart — On the Lowest Beds of the CliAion Carboniferous 
series. 

^(mdd Cossham — On the geological formation of the district 
around Kingswood Hill, with especial reference to supposed 
development of Millstone-Grit in that neighbourhood. 

W, H. Baily. — On the occurrence of Fish-remains in the Old Red 
Sandstone of Fortishead, near Bristol. 

&v. P. B, Brodie. — ^Remarks on two outliers of Lias in South 
Warwickshire, and on the presence of the Lias or RhsBtic Bone- 
bed at KnowlCy its furthest northern extension hitherto recog- 
nized. 

C. W, Peach. — On Traces of Glacial Drifts in the Shetland Islands. 

C. W, Peach.'^On Boulder-clay Fossils. 

>^. Leckenby, — On the Boulder-clay and Drifts of Scarborough and 
East Yorkshire. 

ft*. Batibeny. — On the cause of the extrication of Carbonic Acid 
from the interior of the earth, and on its chemical action upon 
the constituents of Felspathic Rocks. 

^mander B. JPim^ R.N. — Notes on the Volcanic Phenomena and 
Mineral and Thermal Waters of Nicaragua. 

'^' IV, Salter, — On the old Fre-Cambrian (Laurentian) Island of 
St. David's, Fembrokeshire. 

^* W, Salter, — On some new forms of Glenoid Trilobites from the 
lowest fossiliferous rocks of Wales. 

^* H. Baily. — On some new points in the structure of Palcechinus, 

&». H, B, Tristram. — On a Bone-breccia with Flints found in the 
Lebanon. 

^. H, B. Tristram. — On the Formation of the Jordan Valley and 
the Dead Sea. 

^«. H, B. Tristram, — ^Notice of a Bitumen and Sulphur Deposit at 
the south-west corner of the Dead Sea. 

^«. E, B. Tristram.— Oa the Geology of Palestine. 

^' Bector, — On the Geology of Otago, New Zealand. 
^« Keene, — On the Coal-measures of New South Wales, with Spiri- 
fers, Glossopteris, and Lepidodendron. 
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J. Mackenzie. — On the New South Wales Coal-field. 

J, Randell, — On the Position in the Great Oolite, and Mode o 

Working, of the Bath Freestone. 
H. Seeley, — On the Significance of the Sequence of Bocks and 

Fossils. 
E. i?. Lankester. — On the Species of the genus Pteraspis. 
Dr. T. Wright — On the White Lias of Dorsetshire. 
Preliminary Report of the Committee, — On the Distribution of the 

Organic Remains of the North Staffordshire Coalfield. 
Sir W. Logan, Dr. Dawson^ and Dr. Sterry Hunt. — On Organic 

Remains in the Laurentian Rocks of Canada. 
W, A. Sanford. — Notice of Carnassial and Canine teeth from the 

Mendip Caves, which probably belong to Felis antiqita. 
W. Boyd Dawkins, — On the newer Pliocene Fauna of the Caverns 

and River-deposits of Somersetshire. 
Dr. Falconer. — On Fossil and Human Remains of the GibraltaJf 

Cave. 
Professor Phillips. — On distribution of Granite blocks from Wasdale 

Crag. 
Professor Phillips. — On excavation of Valleys near Kirby Lonsdale* 
Professor W. B. Rogers. — On a cast of a peculiar fossil found ia 

the Mesozoic Sandstone of the Connecticut Valley. 
Wn Bristow. — On the Rhaetic (or Penarth) beds of the neighbour- 
hood of Bristol and the south-west of England. 
Professor Hennessey. — On Geological Climate. 
Dr. T. Hodgkin. — Notice of some Geological Appearances in the 

north-west of Morocco. 
Dr. R. N. Rubidge — On the Relations of the Silurian Schist with 

the Quartzose rocks of South Africa. 
Dr. T. Wright, — On the Development of Ammonites. 
H. Seeley. — On the Pterodactyle as evidence of a new sub-class of 

Vertebrata. 
M. Hebert. — Note on some of the Oolitic strata seen at Dundry. 
W. W. Smyth.— On the Thermal Water of the Cliflfbrd Amalga- 
mated Mines of Cornwall. 
A. Bassett. — On the South Wales Mineral Basin. 
E. S. Hiyyiju. ^ On Otoiitoot 
H. C. Hodge — On the origin of certain Rocks, and on the Ossiferoitf 

Caverns of the South of Devonshire. 
Dr. P. Carpenter. — On the connection between the Crag formationf 

and the recent North Pacific Faunas. 



The Severn- Valley Naturalists' Field-club. — The secom 
Field-meeting this season was held in the Forest of Wyre on th 
30th June last. The place was chosen chiefly for the benefit c 
Botanical and Entomological members, being the habitat of man 
rare plants and insects ; but it is not without interest to tl 
Geologist. The Forest was formerly much more extensive than 
is at present, and nearly entirely stands on Carboniferous strat 
These are almost horizontal ; but in the cuttings of the newly ma( 
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railway from BewcQey to Tenbuiy, and in the gorges of streams 
which traverse the Forest, good sections are to be seen ; and from 
them it appears that the beds are those of the Upper Coal-measures, 
verj rich in Plant-remains, and much fractured ; and the coal-seams 
are very thin and of poor quality. Few (if any) sinkings have been 
made in the present Forest ; but, from pits and trial-shafts in neigh- 
bouring parts of the same field, it would appear that the lower and 
more productive coals are wanting, and that the measures rest on 
the Old Red Sandstone; the Carboniferous Limestone and Millstonc- 
grit being absent, though well represented in the Oreton beds of the 
Titterstone Clee Hill Coal-field not seven miles distant. A sinking 
at a place called Shatterford on the north-west margin of the Wjre 
Forest Coal-field, made some few years ago, may perhaps aiford a 
tjpe of the whole field ; the undertaking was a most cntcrprizing 
one, but resulted in sad disappointment and loss to all concerned ; 
the depth actually attained was upwards of 450 yards, in the course 
of which eight seams of coal were met with, the aggregate thickness 
of which amounted to only about seven feet ; one thin nodular bed 
of limestone was met with in the upper part of the sinkinp^, and 
no ironstone worth mentioning. The shaft finally terminated in a 
mass of basaltic greenstone, said to be very similar to that of Kinlet 
Hill, another outlying spot in the same Field. 

The day's proceedings consisted of an examination of the sections 
in the railway-cuttings, and concluded with dinner at Bewdley, 
after which an address was given on the passage-beds and overlying 
Carboniferous Limestone of Farlow and Oreton, and in illustration 
of the fine collection of Mr. Weaver Jones, of Cleobury Mortimer, 
from those beds adverted to in the Geological Magazine for 
Aogust. Subsequently, Mr. Busk, F.R.S., handed round for the 
inspection of the company a variety of flint and other implements 
from Denmark, the Somme Valley, and elsewhere, and gave a very 
clear and able address on the subject of the evidences of the * Anti- 
quity of Man.' 

On August 4th the third meeting of the Club was held at the 
Stiper Stones. The day's proceedings commenced with an examina- 
tion of the Snailbeach Lead-mine, worked in the Llandeilo beds on 
file western slopes of the hill. In this mine the lead-ore is found 
^Q great purity and abundance ; and associated with it occur sul- 
phide of zinc, sulphate and carbonate of baryta, and, though rare, 
bisulphide of iron, and other minerals. On the summit of the hill 
an address was given by the Rev. J. D. La Touche, M.A., on the 
geological features of the district, in the course of which he adverted 
to the remarkable difference and want of conformity between the 
Lingula-flags, which crop out on the eastern side of the hill, and of 
the Llandeilo beds, which formed its western slopes, and argued 
that, in accordance with Professor Ramsay's views on * Breaks,' 
w^hich he freely endorsed, there must be a considerable break in 
ime between the two formations. The singular quartzose rocks 
Fhich form the summit of the hill, so well described by Murchison, 
nd which constitute the dividing line between the Lingula and 
Jandeilo beds, he was inclined to refer to theLingula-flags, although 
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some considered them a lowermost band belonging to the Llandeil 
series. Descending by one of the pretty dingles on the western sidi 
of the hill, the party returned to Minsterley, where, after tea, ai 
interesting paper was read by the Rev. Fred. Smithe, M.A., F.G.S, 
on * The Trilobite and its affinities :' it was illustrated by a Yftriety 
of specimens, foreign and native, chiefly from Lower *Silurian rocks 
and their equivalents, including several from the very Llandeilo beds 
that day visited. — C. J. C. 

A field-meeting of the Dudley and Midland Geological So- 
ciety was held on the 3rd August at Dudley and the neighbour* 
hood, in connection with the Warwickshire Naturalists' Club. 

The party assembled at the Dudley Geological Society's Masenniy 
and spent some time in examining the Silurian and other fossils con- 
tained in that collection. They proceeded thence to Windmill Hill, 
near Shaver's End, where some interesting examples of artificial 
metamorphism were noticed, caused by the combustion of the coal- 
measures many years ago. From this point the geological features 
of the western portion of the Dudley coal-field are well displayed^ 
particularly several knolls of greenstone, of which the most impor- 
tant is Barrow Hill. The next point of interest was the Lower 
Ludlow measures of Parkes's Hall, where a considerable number of 
organic remains, chiefiy shells, were obtained. The peculiar fossils 
found showed clearly that these beds have been correctly laid down 
as the equivalent of the Ludlow rocks. The reservoir of the Old 
Dudley Waterworks Company is situated in the same measures, 
and has yielded valuable specimens of the Upper Silurian fossils. 
The 'Wren's Nest Hill was gained at the northern extremity, and 
some time was spent in examining the contorted measures now being 
worked. Several faults here intersect each other, and one in parti- 
cular appears to cut off the limestone to the north-west of the hilL The 
party descended into the lower workings, which Mr. HoUier lighted 
up with coloured fires, and by this means the vast proportions of the 
excavations were well displayed. After this the upper line of cavernt 
was examined ; and, though but few fossils were here obtained, the 
remarkable inclination of the beds and the facilities afforded foi 
studying the physical geology of this dome of Silurian upheaval] 
made the walk extremely interesting, to the visitors especially. Neai 
the southern end of the hill many characteristic Dudley fossils wef^ 
found, and a few valuable specimens, chiefiy Corals. After exa* 
mining the southern extremity of the hill, a careful search was made 
along the deep ravine on the eastern side, and here numerous Corals 
(some very large and perfect), Shells, and fragments of rarer remain* 
were obtained. Several fine specimens of HelioliteSj FavosU^\ 
ChceteteSf ThedOy and Acervularia were found ; but the majoriQ 
were too massive to be easily bagged, though one or two enthusiasts 
geologists carried away a good spoil for their day's work. The la&^ 
point visited was the new sinking at Old Park, where the Ludlow 
beds have again been penetrated. A long halt was made at tbi^ 
place, as the fossils, though not particularly numerous, are highly 
important and characteristic. The examples procured were true Lnd*" 
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low forms/especiall J Serpuliteslongissimus^ChiionGrayiiyTheca^ &c. 
The near approach of the dinner>hour compelled the party to abandon 
their field-work, and a most welcome adjournment was made to 
the Dudley Arms Hotel. After the usual loyal toasts, the Secretary 
of the Warwicksliire Club read an interesting account of their recent 
meeting at Cleoburj Mortimer and the locality. The President tlien 
propos&d the health of the ' Dudley Society,' and in doing so invited 
them to hold a meeting at Warwick at an early date. Mr. IloUier 
expressed the pleasure the Dudley Club had felt in being favoured 
with a visit from the Warwickshire Society, and was glad that the 
visitors had been able to see the principal fossils of the Dudley rocks 
in the Museum, which he hoped would, ere long, become a most 
valuable scientific collection. He hoped that on some future occa- 
sion the Warwickshire gentlemen would inspect the district again, 
and look at the coal-measures of the locality. Mr. Jones, in pro- 
posing the health of the Warwickshire Club, said that he thought 
a field-iQeeting at Warwick would be most acceptable to the Dudley 
Glob; and hoped that early next year such a gathering might be 
beld. The meeting then broke up. — The third general field-meet- 
iDg of the same Society for the present year was held on August 15, 
at Cheltenham. The party, including several ladies, proceeded 
by special train, which reached Cheltenham about nine o'clock. 
After examining the various points of particular interest in the 
town itself, the party took conveyances to Seven Springs, pass- 
ing through Charlton Kings, and over the spur of Leckhampton. 
At the head of the classic Isis, which commences its course in the 
once-sequestered dell known as the ' Seven Springs,' a considerable 
bait was made. Unfortunately the hand of a ruthless innovator has 
been at work here of late, and the crystal streamlet, doomed to labour 
80 nobly before it reaches its parent ocean, — the little brook destined 
to bear upon its broader waters the merchandise of the world, has 
been turned to a utilitarian purpose ere it has well come to the light 
of day. The little wooded dell, where once grew the rare Elymus 
Siuropceus and Thesium linophyllum, has now given place to glaring 
^d brick houses, potato-plots, gas-works, and a pond, apparently 
for machinery-purposes, while overlooking all is the mansion of a 
northern cotton-spinner, who has made this classic spot his home, 
but who has failed in a singular degree to produce anything in keep- 
ing with the association of the place. The party next proceeded in 
tbe direction of Leckhampton, picking here and there a rare plant, 
tlioagh the recent hot weather has robbed the botanist of many of 
bis best treasures. The Ragstone quarries on the summit of the 
bill afforded the first work for the hammers. This division is the 
upper layer of the Inferior Oolite, and abounds in organic remains, 
particularly Oysters, which crowd almost every lump of stone, Tri- 
gonioy Ammonites, Belemnites, Pleurotomaria, Terebratula, Eht/n- 
^honelloy Nucleolites, Serpula, &c. Here, among the debris from the 
Workings, grow the Afiagallis carulea, Papaver Argemone, Galeopsis 
^^num, Lycopsis arvensis, &c. A short walk from this point led 
to the brow of the hill overlooking the extensive plain of North 
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Gloucestershire, with the town of Cheltenham in the foreground; 
situated as it were in a sheltered bay of the Cotswold Hills. The 
scene was bounded on the north-west by the faint outlines of the 
Malvern range, which, though infinitely older in a geological point 
of view than the Cotswolds, is intimately associated with them as 
forming at no very remote period the western boundary of the sea 
which then rolled from what is now the British Channel to the Irish 
Sea. Indeed the * ancient Straits of Malvern ' is now an expression 
with which few geological readers are not familiar. Had the day 
been fine, the Old Red Sandstone hills of the Black Hills, and the 
blue outlines of many Welsh peaks, would have been discernible. 
The interesting geological features of the extensive scene were here 
laid before the party in a remarkably distinct manner. The fiat, 
agricultural, and well-wooded district is Lower Lias Clay, which 
beneath Cheltenham is said to be about 600 feet in thickness. Above 
this, just at the fork of the hills, a gentle slope leads up to a well- 
defined platform. These are the two divisions of the Middle Lias, 
the upper or rock-bed forming the terrace above mentioned, while 
the sandy beds shade off gradually into the plain below. The next 
member of the Lias is a layer of blue shale and clay, which on the 
other side of the hills throws out the * Seven Springs,' and may be 
generally traced better by the water which escapes from the line of 
junction with the upper strata than by any evidence to be obtained 
from the face of the hill. The overlying deposit, only a few feet in 
thickness, is a most remarkable bed, and one which has afforded a 
considerable number of organisms which do not pass upward into the 
Oolite rocks above. This has been termed by some the * Ammonite- 
bed,' but it is now familiarly known to geologists as the *Cephalopod- 
bed,' and is now taken as the upper member of Liassic formation, 
and as one of our best illustrations of the breaks which frequently 
occur in the rocks, and where a total change in the fossil remains, 
even within a few inches of vertical space, indicates a vast lapse of 
time which must have interveiied between the formation of adjacent 
deposits. This peculiar bed has been traced from Cheltenham to the 
Dorsetshire coast, and also into the North of France. The Oolite 
series, well seen in the Leckhampton quarries, consists, jn ascending 
order, of (1) pea-grit, so called from the large particles of carbonate 
of lime of which it is composed ; (2) lower freestone, a considerable 
thickness of softish, white stone, easily worked, and showing the 
oolitic character very clearly ; (3) a thin layer of marl ; (4) the 
upper freestone, much similar to the lower ; and (5) the ragstone, 
already mentioned. But not only are the above geological features 
presented to view from the summit of this eminence ; the evidences 
of the nature of the changes by which the present configuration of 
the district was originally produced are clearly exhibited. The Lias 
plain is dotted here and there by rounded, isolated hills, having the 
same structure as the typical Leckhampton mass, and evidently due 
to denudation. At one time no doubt they existed as islands in the 
ancient sea whose eastern beach was on the fianks of what is no^ 
the Cotswold Kange. But attractive as was this vantage ground 
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both in a scientific and merely picturesque point of view, the party 
had to descend as best they could the steep incline which leads to 
the quarries in the freestone. Here again stone-chipping became 
the order of the day, and some yery interesting and perfect specimens 
were obtained, amongst which Terebratula fimbria appeared to bo 
i^^ most abundant. Several good plants were also procured, as 
Arahis hirsutay Hypericum hirsutum^ Hieracium sp. (?), Epilobium 
ongustifolium. The last point examined was the junction-beds of the 
Inferior Oolite and the Upper Lias, but no good exposure could bo 
found. The Lias Clay was, however, easily found in situ with the 
brown sandstone of the 'Cephalopod-bed' overlying it, and several 
characteristic fossils were obtained. At five o'clock a cold collation 
(vas provided at the Queen's Hotel. Qn the removal of the cloth, a 
'ew business-matters were discussed and arranf:;ed, after which the 
^y. J. H. Thompson gave a short account of his recent visit to the 
Tyrol and Northern Italy. He alluded to the great facilities which 
vill be afibrded for giving ready access to this highly picturesque 
ocality, owing to the formation of railways. He had found the dis- 
•rict particularly rich in botanical treasures, and it was no uncommon 
'hing to be able to collect in a single day upwards of fifty species 
inknown in the British fiora. Ho noticed also the remarkable 
•enacity of plants to their habitats, especially with reference to alti- 
ude. He had met with numerous plants at a height of 9,000 feet, 
ust on the confines of perpetual snow, that he could not iind a few 
©et lower down. Ranunculus glacialis indeed grows only where it 
-an spread itself over the ice of the mountain-glacier. The geological 
Viatures of many portions of the Tyrol are also exceedingly reniark- 
tl)le and interesting. In one district there is a wide tract of country 
'Omposed for miles of columnar basalt. He trusted that members of 
•lie society would be induced to visit the Tyrol instead of * doing ' 
Switzerland several times. In conclusion, he promised that at some 
\iture time he would exhibit the flora of the Tyrol at one of the 
iTening-meetings of the society. After a vote of thanks to the rev. 
gentleman for his address, the day's proceedings were brought to a 
-lose, and the party returned shortly before eight o'clock. — J. J. 

The East Kent Natural History Society met at Folkestone 
an August 30th, under the command of the president, Major Cox, to 
examine the well-known cliff-section. A field-lecture was given by 
Wr. Whitaker (of the Geological Survey of Great Britain), the sub- 
stance of which will be given in our next number. The members 
*^d their friends dined together at the Pavilion, after a pleasantly 
^pent afternoon. 

The fourth excursion for the present session of the Belfast 
^i eld-naturalists' Club was made to Colin Glen on the 6th of 
August. In the walk up the Glen, the great development of the 
variegated marls of that portion of the Triassic series known as the 
Kenper formation was passed over. The principal point of interest 
^as a natural section, by the stream, of the Avicula-contorta-heds, 
^bich contain a thin stratum known to geologists as the 'Fish- 
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bed,' containing abundant Fish-remains. A detailed account of 
these beds was read before the Society during the last session, bf 
the late Secretary, B. Tate, Esq., F.G.S. — its fossils being named 
and its proper place in the geological scale assigned. Those, how- 
ever, who desired to see the stratum for themselves, and obtain 
some of its fossils in situ, were disappointed, as it was covered by 
debris, the bank having lately fallen. A number of fossils were 
obtained characteristic of the Avicula-cofitorta-zon^ as Osirea 
liassica, Modiola minima, Axinus cloacinus, Pecten Valoniefuis, ; 
Cardium Rhceticum, and Avicula eontorta. ' 

Ascending the Glen still higher, the party came upon the Upper i 
Greensand formation, and the hammers were set to work with suc- 
cess ; many relics of the life of this period being exhumed. The i 
only rare fossils found here were the limbs and claws of a new \ 
Crustacean species, probably a Karnassia (?). Good specimens were 
obtained of Pecten tequicostatus, Ostrea semiplanay Exogyra columba, 
and CucuUcea fibrosa. The Upper Chalk reposes here upon the 
Upper Greensand. — R. T. 

The Bristol Naturalists' Society. — The third and concluding 
excursion for this season took place on August 15th. The locale 
chosen was the well-known Aust Cliff, especially interesting to geo- 
logists from its containing a thin bed with fossil bones, which has 
also been discovered cropping out at Axmouth, in Devonshire, and 
Westbury, places fully sixty miles distant. 

On this occasion the number was more limited than usual, only 
twenty-four members being present, and no ladies. They left by 
the 12.30 train for the New Passage, and, after a slight lunch at tl*® 
Hotel, walked along the shore in the direction of the cliff. O^ 
account of the drought scarcely any plants of interest were fou«>^ 
and the hardness of the ground prevented the beetles peculiar ^ 
such localities from making their way to the surface: the scienti^ 
interest of the walk therefore was solely geological. At the distac^^ 
of a mile the clearness of the air enabled the various strata to 
readily discerned, the cliff presenting the appearance of a colour^' 
geological sectional map. On arriving at Aust, the President, Ii^ 
W. Sanders, F.B.S., F.G.S., gave a description of the strata tbt^ 
admirably displayed. These comprise the highest beds of the N^ 
Red Sandstone, and the lowest of the Lias formation. The r^^ 
marls at the base support about 10 feet of pale greenish mar^ 
including a six-inch bed of marly sandstone. Resting on the^ 
marls the Lias commences with a thin bed containing remains 
Fish. The next 12 feet consist chiefly of black laminated shal^ 
and they include three thin beds yielding remains of Fishes, Insect 
and various Bivalve Molluscs. The following 26 feet are compo^^ 
of alternations of thick marly clays and thin beds of limestone — ^^ 
highest of which is known as Cotham Marble. This portion of ^"^ 
Lias formation has received various appellations : the older ^ ** 
logists called it the Lower Lias Clays ; next it was termed '^ 
Avicula'Contorta-hedSf that shell being limited to these sti*ata ; s-^v-' 
fieguently it has received the name of Rhsetic beds, on account o^J^ 
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lological affinity with 9iT%\Sk which occur in great force near the 
iuBtian Alps. At the distance of a half-a-mile further along the 
ore the red marla presented a thickness of nearly 100 feet, at 
out 60 feet below the upper limit of which abundance of fibrous 
psom (sulphate of lime) occurs in horisontal layers, intersected 
nearly yerticai yeins and threads ; strontian, too, occasionally 
iors in this stratum. At this part of the cliff it was observed 
it the fish-bed resting on pale green marls, which at the southern 
1 of the cliff was seen to be very thin, had gradually expanded 
a thickness of eight or ten inches, and consisted of a conglo- 
rated mass of rounded portions of the subjacent marly sandstone, 
rditic nodules, detached yertebne and other bones of the PUsio' 
rus^ parts of Fishes, especially teeth, and some Shells. It is this 
which is famous in all text-books on geology under the name of 
Aust Bone-bed. 

n the course of the walk three, examples of dislocation of the 
ita were seen; the nature of these faults were explained, and they 
"e shown to possess all the characteristics of normal faults as 
f occur in ccMil-mining. Many of the party worked hard witli 
(uners and chisels, and were fortunate in obtaining good illustra- 
18 of the Bone-bed, and other specimens. A portion of a vertebra 
i other bones of a JPiesiosaurus^ a spine-bone of a fish, Nemacan- 
f; teeth of CertUodus^ Saurichihys^ and Hybodus were found, 
ether with various fossil shells, as Pecten Valoniensis, Cardium 
d^kum^ Modiola minima^ Anatina, Avicula longispinosa — a very 
3 shell in this locality, and Osirea Uaasica, 
)n the return to the New Passage, that characteristic pheno- 
lon of tidal rivers possessing a rapid down stream, the bore, 
aeger, was well seen, like a perpendicular wall of water, about 
3e feet high, advancing up the river. At the New Passage 
tel a most comfortable dinner awaited the party, and when they 
I done justice to it the members retQrned to Bristol by the 
5 p.m. train. 

ffe understand that the Council of the Society are endeavouring 
!brm Greological, Botanical, and Chemical sections, for the special 
^ancement and study of these branches of science. The first 
eting of the next session will take place on the first Thursday in 
tober^W. W. S. 



ON ESKERS OR KAIMS. 



To the Editor of the Geological Magazine. 

The Kaims, or Eskers, as we call them in Ireland, seem to be 
ceiving attention, as I find them mentioned in nearly every recent 
^logical publication ;• but the observers all seem to examine only 

* See Gbological Magazine, No. 1, pp. 34, 46 ; and No. 2, p. 89. 
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a part, and not the whole system of Kaims. In Ireland the Esken 
systems extend sometimes for over a hundred miles, but are modifi^ 
by local circumstances. On low ground they are well definei 
ridges, which break into Shoal-eshers (consisting of irreguUu 
mounds and short ridges), crossing high ground, but again be- 
coming well defined when the high ground is passed. If a hill 
occurs, the Esker will be either deflected and form a Fringe-esker 
round it, or there will be a break in the Esker system, as it ends 
on or near one side of the hill, but sets on again at the other side. 

The Esker-drift seems to be washed Boulder-drift, or * Post-drift 
Gravels ;' and in sections which expose the two kinds a well-marked 
line of demarcation will be observed between them, which would 
seem to prove that they are different kinds of Drift. Of course if 
the * Post-drift Gravels ' were formed by the washing of the Boulder- 
drift, we shall not always find the latter entirely washed, as some* 
times the washing power would .not have been strong enough ; and 
in these places the two kinds of Drift would seem to blend one 
into another. This is not the proper place to examine the 'Post- 
drift Gravels;' but where they are well developed they always have 
a marked boundary. In the basal beds of an Esker, or in an Esker 
in which the gravel is unstratified, blocks will be found that are 
striated and polished ; but this does not prove that they are of the 
same age as the Boulder-clay; since these blocks may have been 
polished before they were removed from the Boulder-clay, and were 
not afterwards rolled enough to obliterate the old marks. That 
this is the case seems likely, as the marks on them are not nearly 
as fresh as if-they were taken direct from a bank of Boulder-drift. ' 

I would suggest to observers that they should trace Kaims or 
Esker Systems across a wide expanse of country, and that they 
should carefully note the difierent changes that occur ; — what effect 
high land has on the Esker Systems ; what is the height of the 
land on which they are in well defined ridges ; what the height 
when they break into Shoals ; when they break into shoals, is the 
Drift * Post-drift Gravels ' or Boulder-drift, denuded into ridges and 
mounds, or partly one and partly the other ? They should also note 
carefully all junctions between the two kinds of Drift, The *Post- 
drift Gravels ' sometimes form a gently undulating country, and do 
not break into ridges ; and an observer ought to be careful not to 
confound it with a much oldeF gravelly Drift which underlies the 
Boulder-clay (the Drift of the country before the Glacial Period), 
for which I would propose the name * Pregladal Drifts — Yours, &c., 

G. H. KiNAHAN. 



EXELISSA V, KILVERTIA. 
To the Editors of the Geological Magazine. 

Mr. Lycett* has given to Cerithia having an entire aperture th€ 
neric title of Kilvertia; and has referred C. strangulatum, D'Arcb.; 



generic 



* Supplementary Monograph, Moll. Great Oolite, p. 93. 1863. 
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and three new species to that genus. C, strangulatum, D*Aixh., had 
been previously used as a type-species by Piette* for his new genus 
Exelissa,^ The characteristics of the genus, as pointed out by Piette, 
are — Shell scalariform ; aperture orbicular, entire ; last whorl cylin- 
drical, contracted at the base, with a tendency to separate from the 
axis. KUvertia is therefore a synonym of Exelissa. All the shells 
of this genus, which is allied to Rissoa and Scalaria, are very 
small; they occur in the Inferior Oolite and upwards to the Great 
Oolite. — Yours, &c., Ealph Tate, F.G.S. 



Colonel G. Greenwood has favoured us with a letter on the 
improbability of the existence of real Meteoritic stones. The study 
of the subject of Meteorites in a good Cyclopaedia, or in Soraerville's 
' Connexion of the Sciences,' or, better still, if possible, in the many 
papers in the * Philosophical Magazine,' and an examination of the 
specimens themselves in the British Museum, will serve our corre- 
spondent far better than putting his doubts on paper. 



The Geological Society of France will hold its Extraordinary 
Meeting this year at Marseilles, commencing on the 9th of October. 
Excursions will be made to localities where a considerable portion 
of the Triassic, Jurassic, Cretaceous, and Tertiary formations can be 
studied. It is also purposed to examine the porphyritic masses of 
Esterel (Toulon). The well-known geologists MM. Coquand and 
Matheron will act as local guides. 

Among the Prize-questions proposed by the Imperial Academy 
of Sciences, Vienna, at the Anniversary Meeting, May 30, 1864, the 
following relates to Geology, The Academy requires * a precise 
mineralogical and, as far as necessary, a chemical investigation of 
tlie greatest number of Eruptive Rocks occurring in the Secondary 
deposits of the Austrian Empire, and a parallel of these rocks with 
known older and younger eruptive rocks of Austria and other coun- 
tries.' The papers are to be transmitted to the Academy before 
t>ecember 31, 1866 ; the name of the prize-holder is to be pro- 
claimed at the Anniversary Meeting in May 30 of the following 
year. The prize is 200 Imperial ducats in gold (about j^lOO 
sterling). 

A BED OP Coal, said to be eight feet thick, and supposed to be of 
Oolitic age, has been found in the bed of a stream running into the 
Kawa-kawa River, in the Bay of Islands, New Zealand. The coal 
burns freely, with a bright flame, very little smoke, and scarcely any 
residue. — Daily Southern Crossy Auckland, N.Z., April 30, 1864. 



* Bull. Soc. Geol. France, 2« s^r. voL xviii. p. 14. 1861. 
f From 'E|6A((r(rw, I unfold. 
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Gold in Nova Scotia. — ^The * Report of the Chief Gold-cota,,^ 
missioner for the Province of Nova- Scotia, for the year 1863 ' (Svc^^ 
Halifax, 1864), shows that the total yield of gold for the jesLmr, 
according to the official returns, is 14,001 oz. 14 dwt. 17 gr., equivc^^ 
lent, at ^18'50 per oz., to ^259,032*06 ; very nearly doubling iYxe 
yield of 1862. This is the product of 877 men, whose labour wsu • 
also directed to the formation of roads and to the works preparatox*j 
or accessory to mining ; and ' the yield to each man engaged darixig 
the year (averaging ^296) is very much higher than has yet been 
attained in quartz-mining in any other country.' The yield per ton 
from crushing was nearly (average) 16 dwt. 12 gr. 

The Gbeeksand op Vobablbbro, North-west Tyrol, is high.lj 
developed and far spread in Western and Eastern SwitzerlarKl) 
becomes subordinate in the Vorarlberg, until, at last, it disappeckTS* 
completely in its eastward range. The only known locality Cor 
Greensand fossils in the Vorarlberg is the Margarethenkopf, n&^ff 
Feldkirch, where Mr. T. Sholto Douglas collected some, which Ifce 
presented to the Museum of the Imperial G-eologjcal Institutioi^ 
Among them are : — Ammonites Milletianus^ and iHscoidea Rott^^ 
(already quoted by Escher from this locality), also Belemnites ser^^ 
canaliculatuSj Blainv., Ammonites Mayorianus, D'Orb., A. dispar ( ?)» 
D'Orb., Terehratula DutempleanOy D'Orb., besides some others n* ^* 
yet determined. — Count M. jfxyi,N^^vi-A^ 

Meteoric Iron from ^^ffirroTim \^ ^Director Haidinger (Psr^* 
ceed. Imp. Acad. Vienna, Oct. 8, 1863) states that the city of l^^^n 
Francisco (California) has presented to the Imperial Museum of 
Vienna a portion of the Tucson Meteorite, weighing 13 ounce's, 
together with a photograph of the whole block, which was brou^^^ u 
by General Carleton from Tucson ( A t iBmm Territory, U.S.) to S**^ 
Francisco, and presented to that city. The length of the block. ^ 
4 feet 1 inch (English); its weight 632 pounds. This meteorl'A^. 
containing, like other meteoric irons, minute particles of silica'flLS^B 
disseminated throughout its mass, is conspicuous for its pecuLS-^^ 
texture, which gives it the aspect of a genuine granular iron-roc^^ 
Another block from the same place, weighing between 1200 ^^^^^ 
1600 pounds, has for a long time been the property of the Air^^ ^ 
family at Hermosillo (Sonora), and is to be offered to the SmiO^' 
sonian Institution at Washington. — CouxT M* 

M. LiPOLD (Proceed. Imp. GeoL Instit. Vienna, Dec. 1, 18^ '^) 
describes the Coal of Berzaska, Military Frontier, Austria, *® 
having been opened eighteen years since, and having been worte^ ^d 
to a maximum depth of 300 feet. It overlies gneiss, striking NI^^^* 
— SSW., and dipping westward. The three coal-seams 'hith^ «^<^ 
penetrated can be worked in a thickness of 2-3 feet. The root^ ^ 
a fossiliferous limestone, cropping out in a great number of localit'5e^ 
and containing Cardinia concinna, Mytiltts decoratus, M, Morw^dsif 
Pholadomya ambigua, Pecten liasinus, P. cequivalviSy Terebra£^*/a 
Grossulus, T, Grestensis; it may the reforebe considered as Lis&sic, 
In 1863 the quantity of coal extracted reached the amount of 
22,200,000 Vienna pounds (about 9,900 tons).— Count M. 



THE 

GEOLOGICAL MAGAZINE 



Wo. v. — NOVEMBBB 1864. 



r 



1 On Infolvtina liassica {Nvmmulites LiAssjcuSy Rupert Jones). 

Bt Henbt B. Brady, F,L.S. 
[Plate IX.] 

N the 'Annals and Magazine of Natural History' for Oc- 
tober, 1853 (2 ser. vol. xii. p. 272), there appeared a short 
memoir on the Lias at Fretherne (Gloucestershire) by the Rev. 
P. B. Brodie, and to it is appended a Note by Mr. T, Rupert 
Jones relative to certain Foraminifera which had been obtained 
ftwn that formation. One of these Foraminifera^ an organism 
of Bome interest and importance in a palaeontological point of 
^ew, was partially described by Professor Jones in the Note 
alluded to, with the provisional name Nummulites liassicus. 
The general form of the shell is similar to that of the Nummu* 
lite, though its average size is somewhat less than even the 
smaller fossil varieties of that genus ; and the way in which 
the specimens are crowded together in some portions of the 
strata, as though the rock was almost composed of them, may 
have suggested by its appearance an analogy to the Nummulites 
in the Nummulitic limestone. 

In working over the Foraminifera of the Lias formation, I 
have met with the same organism in various localities and 
under different circumstances. The specimens from Fretherne 
Cliff, which, through the kindness of Professor Jones, I have 
^ow before me, are too firmly embedded in the compact lime- 
stone to admit of their easy examination except in thin sections 
of the rock itself; but in the Lias Clays of Worcestershire the 
*^ine species exists in considerable abundance, and the character 
^ the matrix offers unusual facilities for procuring specimens in 
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a condition suitable for study. Again, in certain shales whic 
abound in Warwickshire, these little fossils are so loosely in 
pacted that they can be easily picked out; and the larger 
specimens I have seen were collected in this way near Kugl 
by the Rev. Fred. Smithe, F.G.S., of Noake Court. 

The structure of the organism and its relationships are mo 
easily recognized in the middle-sized and smaller specimens washc 
out of clays. It consists essentially of a tube, somewhat increasin 
in diameter, coiled upon itself in a horizontal plane, — or perhapi 
more correctly speaking, of a tube, with a portion of its peripher 
cut out, coiled upon itself, as it is only a tent-like covering for th< 
sarcode, increasing in length with the growth of the animal. Th€ 
shell-wall is not double between the successive coils of the spire, as 
is the case in the true Rotalince, Much exogenous deposit of shell- 
substance takes place upon the disc thus formed, sometimes covering 
the entire surface, but more usually leaving the outermost circle oi 
the tube bare. This thickening does not occur with evenness or 
regularity; but, in addition to its general tendency towards the centre 
of the disc (which gives the bi-convex contour), it takes the fontt 
of irregular tubercles, which sometimes almost cover the sides. 

The peculiar structure of the shell-walls may be seen in the outer- 
most whorl of the spire, or in any portions which remain free from 
external deposit. Microscopical examination shows that it is noj 
homogenous in texture, but composed of arenaceous grains embedded 
in the calcareous shell-substance, indicating, together with certain 
other characters shortly to be mentioned, a much lower organization; 
than that possessed by the Nummulitic group. 

The open end of the tube seems to act as the general aperture; 
but if a horizontal section be made, by grinding away a portion of 
the two sides of a specimen, we have distinct traces of pseudopodial 
perforations on the inner surface of the walls, though these are con- 
cealed externally by sandy particles, more or less incorporated va the 
shell-substance (see PL IX. fig. 6). A glance at the same section 
also shows the very partial and irregular development of the septa; 
indeed many specimens appear to be almost devoid of any division 
into chambers. Some horizontal sections seem to indicate that the 
septa, or imperfect partitions, are not formed on the same plan that 
prevails in the higher forms of Foraminiferay but that they are 
essentially plaits or infoldings of the outer shell ; and their irregu- 
larity in number, extent of development, and position, are dependent 
on their peculiar mode of growth. The accompanying wood-cuts 
explain more fully what is meant. Fig. 1 is a diagrammatic repre- 
sentation of one of the sections alluded to; and ^g, 2 is a more highly 
magnified diagram of a portion of the shell-wall, showing the mode 
in which the infolding occurs, forming the septa. 

The transverse section (PI. IX. fig. 5) gives evidence only of the 
course taken by a simple tube, rounded or more or less semicircular 
in section, as it forms the central disc of the shell, the remainder 
being, at any rate in the Fretherne specimens, occupied by irregularly 
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crjstaUine masses, giTing no eridence of stmctand peculiarity. 
There are, however, some few transverse sections which present a 
series of ill-defined parallel lines running from the median line to the 
upper and lower surface; an appearance which has doubtless been 
associated with the 'columnar' structure of the Xummulite when the 
organism was supposed to belong to that group. 





^Sig, 1. Diagram-outline of tbe hoiizontal section Fi^. 3. Diagram-outline of the sliell-wall 

of Intolutina Lkutica^ showing how the infold- of InvoltUitta forming tbe septa by in- 

IngB of the semi-tabular d>ell form the im- foldings, 
perfect septa. 

One of the most important characters in the true Nummulit^ 
iNummulind) is the mode in which the chambers are prolonged 
laterally into two alar processes, which completely embrace the 
row lying immediately within them; we also find in the various 
members of the group evidences of a higher type of organization 
in the system of canals which traverse the shell-substance. It 
will be seen that these peculiarities are entirely wanting in the 
specimens before us. 

There seems little difficulty in placing the Foraminifer in 
question in Dr. Carpenter's family Lituolid<B\ and in its struc- 
ture and mode of growth it has obvious affinities to the genus 
Trochammina^ P. & J., falling into its place most naturally 
between the lower RotalincR and the sandy free-growing TVo- 
chammina squamata, P. & J. We constantly notice in Forami- 
nifera a tendency in some of the members of a group, especially 
the lower members, to simulate in appearance those of correspond- 
ing development in other and distinct groups. The result is 
that varietal forms have often a greater general resemblance to 
varieties of genera from which they are far removed than to their 
own immediate congeners. In this way Involutina liassica may 
be -regarded as an isomorph of Pulvinulina vermiculata in its 
exogenous deposit. This latter peculiarity, which, as far as I 
kave been able to observe, is invariably present to a greater or 
less extent, is sufficiently characteristic to distinguish it from 
Trochamminay the genus to which I have said it has nearest 
affinity. 

I will now refer to M. Terquem's second paper on the *Fora- 
iJUnifera of the Middle and Lower Lias' (M{?ni. de I'Acad. Imj). 
de Metz^ 1860-1861), in which two species oi Foraminifera arc 
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for November, 1863; and I now propose to point out the cha- 
racters of Stylonurus. 

Since Mr. Page figured Stylonurus Powriei in 1856,* then the 
one only species known, much better specimens have been found 
by Mr. James Powrie, of Reswallie, in Forfarshire, and Mr. 
Eobert Slimon, of Lesmahagow, in Lanarkshire. A specimen 
of a new species of this genus, from the last-named locality, 
furnishes us with such interesting details that I subjoin a 
detailed description. 

1. Stylonurus Logani. Sp. nov. PI. X. fig. 1. 

Only one specimen, from Lanarkshire (Logan- Water, near 
Lesmahagow), is known of this genus, the intaglio half of which 
is in the Museum of Practical Geology, Jermyn Street, and the 
Tfelievo half in the collection of Mr. James Powrie, of Reswallie. 
It is from the latter half that our figure (Plate X. fig. 1) is 
taken. 

The specimen exhibits the carapace and the body-rings, as far as 
the 10th segment, united, and one of the long slender eight-jointed 
Swimming-feet in situ on the right side ; whilst on the left are seen 
the bases and portions of two more long appendages. Lying upon 
the slab, in various positions around the head, are four spiny 
^ight-jointed palpi, or foot-jaws, one of which still retains its at- 
tachment to the carapace, although twisted and bent from its 
Natural position. 

Upon referring to the figure of Stylonurus Powriei in Page's 
* Advanced Text-book ' (3rd edit, p. 190, fig. 1 ), it will be seen that 
^t has two pairs of long slender swimming-feet upon either side of 
the head. In the specimen here figured, from Logan- Water, there is 
^Iso evidence of a second pair of long limbs, making, with the spiny 
Palpi, four pairs of appendages ; the fifth pair (absent), being the 
a.iitennoB, were probably much smaller, as in Eurypterus (see Geol. 
Itf AG., PI. V. figs. 7-9). The form of the carapace in Stylonurus is 
"Well marked, and very different from any other genus in this sin- 
gular family. 

In the Logan-Water shales, although the finest and most delicate 
markings are often preserved, yet the specimens are so compressed 
as to give scarcely any idea of their original contour, except by 
comparison with those from the Old Red Sandstone of Forfarshire 
and elsewhere. The eyes are situated upon the surface of the cara- 
pace, somewhat near the anterior angles. They were reniform, and 
raised upon round prominent bosses ; but these are now squeezed 
fiat to the surface of the head. 

^ The carapace is quadrate, with the anterior angles rounded ; the 
Sides present a slightly waving outline, contracting towards the 
Posterior angles. The margin is double, having an inner ridge 
^hich circumvents the sides and front, and terminates in a rounded 

* See Page's *^ Advanced Text-book of Geology/ 



198 H. Woodward — Descriptions oj New PaliBozoic Crustad^ 

elevation at the posterior angles. An inner border-line also pas^ 
up each side and around the front of each eye ; reminding us of t J 
cheek-sutures in the Trilobites. 

No sculpturing is noticeable upon the surface of the carapace* 
but (as is the case with all the Logan- Water specimens) impr& 
sions of portions of organs are seen, the position of which is benesi. 
the surface of the head. 

The basal joints of several of the palpi are visible ; and, undei 
lying the Ist and 2nd thoracic segments, may be discerned t;] 
median appendage of the thoracic plate. 

The body is extremely slender, as compared with Pterygotus ; slt 
the segments in this species (as in St Powriei) had very sins 
epimeral portions. The 11 th and 12th segments, which are n 
preserved, were doubtless still narrower ; and the telsou was pr< 
bably a long styliform appendage, as in St. Powriei. 

Dimensions of Styhnurus Logani, — Swimming- foot : — Ba« 
joint, 6 lines in length, and 5 broad ; 2nd joint, 2 lines long, 4 broad 
3rd, 1 inch long, 2 lines broad ; 4th, 10 lines long, 2 lines broad ; 5tl 
and 6th, each 8 lines long, 2 lines broad ; 7th, 6 lines long, I L'm 
broad ; 8th, 5 lines long, 1 line wide, terminating in a fine point 
Carapace : — Greatest anterior breadth, 1 inch 3 lines ; greatest 
length, 1 inch 2 lines ; width between the eyes, 5 lines ; breadth oi 
inner raised margin, 1 line. Thoracic segments : — 1st segment, 2 
lines long, and 1 inch and 1 line wide ; 2nd and 3rd, 3 lines long, 
and 1 inch wide ; 4th, 4 lines long, and 1 inch 1 line wide ; 5th, 
3 lines long, by 1 inch wide ; 6th, 2 lines long, and 1 1 lines wide. 
Abdominal segments : — 7th segment, 2 lines long, by 10 lines wide; 
8th, 3 lines long, by 9 lines wide ; 9th, 3 lines long, by 8 lines wide ; 
10th, 3 lines long ; — here the specimen is broken, and the 11th and 
12th segments and telson are wanting. The posterior margin of 
each segment is ornamented by a row of minute spines along the 
border. 

The form of the carapace and the position of the eyes are two 
very well marked features in this genus: these, and the two 
pairs of long slender oar-like feet, sufficiently separate them from 
the rest of the family; but even the long tail-spine is peculiar* 

From the extreme rarity of its occurrence in a formation 
where other genera are so numerously represented, I am strongly 
inclined to believe this form to have been a larval condition oi 
some other genus of the same group. 

I have named it Logani after my friend. Sir William Loga^ 
the Director of the Geological Survey of Canada. 

2. Stylonurus ensiformis. Sp. nov. Woodcut (nat. size) 
A tail-spine of Styhnurus^ 3f inches in length (probablj 
longer when perfect), | of an inch in width, and deeply chaix 
neUed through its entire length, from -| at its widest part to i 
of an inch at its extremity, was found in the Old Red Sana 
stone, at one of the Turin Hifl. (^uati\^^ mlSQirfaxe,hire. 
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This spine is so peculiar in its form, and so distinct from any 
other specimen as yet met with, that I have ventured to naiuo 
it Stylonurus ensiformis. The specimen is in the 
collection of Mr. James Powrie, F.G.S-, of ites- 
wallie. 

3. Ptbrtgotos mixob. Sp. nov. PI. X. fig. 2. 
Associated with the great Pterygotus anqltciix, 
in the Old Red Sandstone of Farnell in Forfar- 
ehire, Mr. Fowrie has discovered the smallest 
Pterygotus known. 

The specimen is only 2^ Inches in length, by | of 
M inch in breadth. 

It is evidently a new species, as it presents a re- 
markable difference from all other forms of this gcaus. 
The eyes are within the margin; whilst in other 
Bpecies they are placed uponthslatcro-anterior angles. 
The position of the ejea has been considered by some 
palffiontologists to be of generic importance; but 1 nm 
IncliDed to believe it only of specific value; for in 
the larval stages the eyes do not occupy the same 
position as in the adult animal. 

The specimen is entire, and exhibits the relative 
proportions of the head, thorax, and abdomen, as 
Well as the telson or tail-joint, with its strong 
median ridge flattened down upon the surface of tlio 
^hale. The swimming-feet can also be seen fn situ. 

Dimensions of Pterygotus minor. — Greatest length 
Of carapace, 4 lines, width 6 lines ; space between the 
Cyes 2 lines. 

Ist segment (thoracic=lst to 6th), I lino long, 6 
lines wide; 2nd, 2 lines long, and 7 wide; 3rd, 4'h, w»^j'™™j''™j. 
find 5th, IJlines long, and 8 lines wide; 6th, 1| lines si^^""©!* i^i 
long, and 7 lines wide ; 7th segment (abdominal ^£^''"""' ^°'^"^' 
=7th to 12th), 1| lines long, and 6 lines wide ; 8th, 
1 J lines long, and 5 lines wide; 9th, I| lines long, and 4 J wide; 10th, 
S lines long, by 4 lines wide; Ilth, 2 lines long, and 3^ wide; 12ch, 
3 lines long, and 3 wide; telson, or tail-plate, 7 lines long, and 
2 lines wide. Total length of swimming-foot, 6 lines. 

The impress of the specimen is so exceedingly delicate, that it pre- 
sents rather the appearance of a 'ghost' than of an actuiil reality, 
and requires to be bold obliquely in a good light in order to mnko 
out even these details clearly. The eyes are the only parts slightly 
elevated above the surface of the shale. 

The specimen which is here described is unique, and was 
obtained from the indurated ahale overlying the 'Arbroath 
Paving -stone,' and from which Mr. Pnwric has obtained so many 
new and interesting species of Fishes. The shale is very finely 
laminated, sad breaks up tliroughout into cxAmiai. ?' 
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4. EuRYPTERUs Bbewsteri. (Powrie MS.) Sp. nov. 

PI. X fig. 3. 

This new species of Eurypierus was obtained by the Rev. 
Henry Brewster, of Farnell, near Brechin, from the Old Bed 
Sandstone of Kelly Den, near Arbroath, and it has been named 
after its discoverer by Mr. Powrie. 

It consists of a carapace and a portion of the Ist thoracic segment^ 
slightly displaced; close to which is seen an ovisac, in which are more 
than 20 ova, more or less compressed (fig. 3, a). 

The carapace measures 2 inches 2 lines in breadth at its posterior 
border, and ^ of an inch in length. The sides curve rapidly inwards, 
leaving the front border only 8 lines broad. The eyes, which are 1 
line in length, are reniform, and within the anterior half of the cara- 
pace; they are 4 lines apart, and have their convex surfaces directed 
outwards. The margin of the carapace is slightly striated; and 
there is an inner elevated border in front, 1 line in breadth, which 
thins out and disappears on the lateral border. The surface of the 
carapace is slightly wrinkled, but not ornamented in any way. 

This species agrees most nearly in general form with Eury^ 
pterus lacustris of Harlan,* from the Upper Silurian of New 
York; but the relative proportions differ considerably. 

Interesting as this carapace is, it is rendered still more so by 
the ovisac associated with it. The so-called Parka dectpien$ 
may include many widely-different organisms; but I fully be- 
lieve that the oviform bodies from the Old Red Sandstone are 
chiefly the eggs of Crustacea. 

EXPLANATION OF PLATE X. 

Fig. 1. Stylonunis Logani^ sp. nov. From Logan-Water, Lanarkshire. 
Fig. 2. Pterygotus minor , sp. nov. From Famell, Forfarshire. 
Fig. 3. Eurypterua Brewsteri^ Powrie MS. sp. nov. j a, Egg-bag. From Kelly 
Den, near Arhroath, Forfarshire. 
All three specimens are in the collection of Mr. James Powrie, F/jI^.S.; and 
are figured oi the natural size. 



IIL On the LArRENTiAK Formation.! By J. J. Bigsby, M.D., 
F.G.S. — Part II. The Residuary Elements op Life in thb 
Laurentian Group. 

T^HE Laurentian Group is as complex in its composition as the 
-■- younger fossiliferous metamorphic rocks ; silica, alumina, lime, 
and carbon compose its beds, together with phosphorus, fluor, barytes, 
&c. ; and it develops the same accidental minerals — staurotide, gar- 
net, pyroxene, metallic compounds, &c. Why then should there not 
be in it the buried forms of life ? It is found that, as we descend 
in the great sedimentary column, the organic remains gradually lose 



* See Hall's 'Palaeontology of New York/ p. 407, pi. 81, fig. 3, 
t Continued^from p. 168. 
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substance and form, until they wholly disappear, so that in the group 
with which we are now concerned (the very earliest we know of) 
not only has the original substance of the animal and its habitation 
vanished, but, for the most part, the very form also: and we have the 
residuary elements of the organisms — ^lime, phosphorus, &c., iu 
masses sometimes extraordinarily large, corresponding with the ex- 
tent and thickness of this great group, at least 30,000 feet in Canada 
(Logan), and 30,000 feet in Norway (Durocher). 

The principal of these residuary elements, such as lime, silica, 
alumina, carbou, phosphorus, sulphur, fluor, iron, azote, exist in 
many forms and combinations in these rocks — as beds, seams, and 
veins, or minutely diffused in streaks, bars, or clouds, or altogether 
invisible, throughout certain mineral masses. According to Delesse,* 
a chief authority on this subject, all these elements are essentially 
original \ although sometimes they may be contemporaneous with, or 
posterior to, the rocks containing them. 

Lime, — The aggregate thickness of the great limestones of the 
Laurentian series of Canada and the northern parts of the adjacent 
State of New York is about 5000 feet, in bands of from 400 to 
2500 feet, coarsely crystalline, rarely saccharoid, and slightly mag* 
nesian. In Scotland it is in considerable quantities; and in Norway 
and Finland Durocher f found it in beds and lenticular masses 
iOOO feet thick (often more), and traceable along the strike for 
many miles. This rock occasionally can only be distinguished from 
the newer fossiliferouo marble (Silurian or Devonian) by its being 
more largely crystallized. 

On the north side of the Lower Ottawa Valley Sir W. E. Logan 
finds the marble to emit, on being struck, an overpowering smell of 
carburetted hydrogen ; — a fact taken to prove the presence of life 
at the time of deposit. X 

Almost all, if not all, the Laurentian beds, granite, gneiss, horn- 
blende, anorthosite, &c., have lime in their composition. Bischoff § 
and Hunt || agree with Delesse that lime had taken its place in the 
crust of the earth before the creation of animals and vegetables ; and 
"we infer the same from the observations of Sir C. Lyell (Princip. 
P> 797). So there always has been a rich provision of this element 
for organic purposes. 

Silica and alumina are most abundant in the rocks of all ages. 

^be important chemical services which these substances are now 

*^own to perform in some geological operations are clearly laid down 

• ^y Dr. Percy in the Lectures already referred to. The subject is too 

Manifold for present discussion. 

* Annales des Mines, 6 s6r. vol. xxiii. p. 165. 

t M6m. Soc. G^l. France, 2'»« s^r. vol. vi. p. 34-38 ; and Bullet. Soc. G^ol. Fr., 
^ 8. vol. iii. p. 619, &c 

X Dr. Percy, in his *Swinian Lectures* of 1863 (Dec. 19), mentions a similar 
*^*^*^iTence in the manufacture, by the humid way, of carbonate of magnesia from 
JJIJ*^ dolomite (so determined by chemical analysis) — so strong and unpleasant an 
^^Ur arose in the process that it had to bo abandoned, as a commercial failure. 

S Geological Chemistry, Engl. edit. vol. ii. p. 183. 

d Observations on some points in American Geology. 1861. 
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Carbon, — This substance is indispensable to organic structure, and 
is in very great quantity in the Canadas, almost always near to, or 
imbedded in, marble, which is often at the same time rich in phos- 
phate of lime, and contiguous to deposits of magnetic oxide of iron 
(forming small hills). Four of the principal constituents of animali 
and plants are thus brought together in the Laurentian group; and 
with every probability that they have been employed as such. The 
presence of carbon in the state of graphite, unoxidized, in mete- 
morphic rocks, was first urged by Sterry Hunt on the attention of 
geologists as showing that a temperature of ignition was not required 
for metamorphism. Sir W. Looran* found carbon so largely dis- 
seminated in the marbles of the Lower Ottawa (Grenville, Chatham, 
and Gore Counties) that he proposes to call them ^plumbaginous 
marbles.' Durocher mentions four places in Sweden and Norway in 
which graphite is collected for economical purposes.^ Carbon in all 
ita forms is derived from vegetables, and usually by aqueous means. 
Therefore there must have been vegetation before the Laurentian 
rocks assumed their present condition. 

Phosphorus is found in many shapes, and in great quantities in the 
Laurentian rocks, in union with lime, alumina, silica, fiuor, litbia, 
soda, iron, copper, and zinc. This element presents an aggregate of 
combinations which must have taken much time to produce, if we 
are to apply to mineral processes the same reasoning that we do to 
the vital, inferring from the number and variety of organic remains 
in any given bed that it had endured long as a stage. Phosphorus 
is plentiful in almost every geological formation, excepting, perhaps, 
the Mid-silurian, the so-called Cambrian, and the Huronian. I* 
seems to be a ubiquitous element, being found in iron, coal, granite, 
lava, most sedimentary rocks, soils, and all waters. (In the 
Appendix is given a list of its principal formations and locali- 
ties.) Phosphorus generally occurs as a phosphate of lime, nii- 
nutely disseminated through nearly all rocks, and in a vast quantity, 
viewed in the large. Chemical tests may be required for its 
detection; but sometimes the rock-surfaces are roughened with 
crystals of apatite. It is in the marbles of Canada | that this phos- 
))hate particularly abounds. In the coarse red marble of Burgess 
Township (River Ottawa) it forms (diffused as apatite) one third of 
the whole deposit, being intermixed with other common minerals. 
Beds similarly charged with phosphates are in the vicinity. The \o^ 
country about the River St. Lawrence, south of these Laurentian 
deposits, as well as that between the Ottawa and Lake Erie, ^^ 
strewn with blocks of phosphatic marbles. Near Prescott, I broke 
np one, weighing a ton, full of beautiful druses of apatite. Phosphate 
of lime occurs in the white marble of St. Paul's Bay and Malbay i^ 
Lower Canada. This mineral § is found in the marbles of Norway 

* Geol. Survey, 1853-66, p. 641. 

t Loc. cit. p. 39. X Report, 1863, p. 26. 

§ I allude to the two following deposits of this phosphate only with the TieW * 
pliowing the great quantities in which it occurs almost pure. At Logrosan, n.^* 
Costanoza, in Spain, phosphorite (so called) occurs in vertical layers, 2-22 f^^ 
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bat not in the same profusion as in Canada. In the Isle of Pargas 
near Abo, Gulf of Bothnia, it is sky-blue and green, disseminated in 
whitish marble.* 

Sulphur. — Its existence prior to animal life is doubtful. It appears 
to be derived in a free state from the animal kingdom.f It is au 
after-formation, says Coquand.f We have it in the Laurentian rocks 
of Canada § and Scandinavia in the sulphurets of copper, lead, and 
iron;' while the Norwegian beds contain also tlie suiphuret of zinc, 
with the sulpharseninrets of iron and cobalt. {| 

In Canada both marble and gneiss are largely charged witli iron- 
pyrites, the presence of which in metamorphic rocks is inimical to 
their having been altered by great heat, unless we suppose it to 
have been brought in by subsequent infiltration. 

Iron, — According to Sterry Huntjlf one of the most successful 
labourers in chemical geology, and as confirmed by Bischoff, Ebel- 
neo, and others, the presence of iron indicates the existence of 
organic substances when the oldest metamorphic rocks were being 
deposited ; and in them the quantity in Canada, the United States, 
Norway, &o., is known to be immense. 

Azote. — The remarkable investigations of Delesse on the relations 
of azote, or nitrogen, to rock-formations and their contents have led 
to important results. It is shown by him that the proportions of 
this gas in any mineral substance indicate, within certain limits, the 
age of any fossil it contains, animal or vegetable. Delesse says that, 
aU things being equal, rocks and minerals have so much less of azote 
Md of organic matters according as they belong to a more and more 
ancient period. He proves that azote is nearly universal through- 
out nature, and highly influential, especially as affecting the stability 
of organic substances.** All rocks contain more or less, — among 
others, "ff granite, gneiss, marble, basalt, obsidian (volcanic rocks 
usually having the least). In soils it is very plentiful. In two 
specimens of Laurentian rock, J J one of mica, the other of black 
porphyry with crystals of labradorite, the proportion of azote was 
found to be low— 0-07 and 0*10 in 1000; and a granite from the 
Vogges (probably Laurentian) gave 0*1 5 in 1000. This ratio is, as 
I^elesse expected, from the antiquity of the rocks examined. A 
Triassic dolomite gave 0*26, and bitumen from the lake in Trinidad 

l^ck, alternating with clay-slate (Silurian ?) and a coarse quartz-rock. "Wlicn pure 
It contains 81 per cent, of basic phosphate of lime. It is not worked. By far the 
Jost widely spread and continuous bed of this phosphate is that seen by Count 
l^eyaerling at the base of the White Chalk in Eussia (Bull. Soe. Geol. Fr., n. s. vol. iv. 
Ml); although only a few inches thick, it extends, with a varying breadth, to the 
'^uce of 550 miles. 

* Burocher, loc. cit. p. 37. 

t Bischoff, Chemical G-cology, vol. ii. p. 344. \ Traito des Roches, p. 182. 

S Ijogan, G-eol. of Canada, 1862, pp. 26, 37. || Durocher, loc. cit. p. 41. 
J\ Quart. Journ. Greol. Soc, vol. xv. p. 493; Bischoff, Chem. Geol., vol. i. p. 42 ; 
^elmen, Bull. Soc. G^ol. Fr., n. s. vol. ix. p. 223. 

** Delesse, Memoire de 1' Azote, p. 17. 

tt Annales des Mines, S^' s6r. vol. xviii. pp. 196, 308, 309, 315. 

W 2l6moire, pp. 170, 171. 
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0*26 of azote. Delesse states, moreover, that this azote, generally 
speaking, is not the product of infiltration, but existed in the rocks 
at the time of their being laid down.* 

Conclusion, — It appears, then, from the foregoing statements that 
there is in Laurentian rocks an abundance, both diffused and s^re- 
gated, of the prime ingredients of organic structure, — ^lime, phos- 
phorus, azote, carbon, and the like. How is it that no life-forms, no 
half-consumed relics of individual existences have been met with, or 
very few, and those obscure, in the greatly varied strata of 
Laurentian age ? How is it that the Lingula-flags of Wales, the 
* Primordial Zone' of Bohemia, the lowest beds of the Silurian of 
North America, are often full of remains of highly organized beings, 
while, if we descend the vertical scale only a few feet, there is little 
or no evidence of life ? A little above us numerous groups, societies^ 
and dynasties of living beings are represented, flesh-eaters and plant- 
eaters, that exercised the very functions of the present day ; here^ 
however, we meet a blank, sudden and almost perfect. 

It is difBcult to account for this: mere metamorphic action 
does not explain it ; for abundance of instances are known where 
strong indications of past life are seen in the midst of intense meta* 
morphism ; \ and although in general the Laurentian metamorphism 
is powerful, in parts it is weaker, necessarily so in a process 
dependent for its effects on the composition of the rock it attacksi 
An active search among the beds near the conglomerates maj pos- 
sibly be successful. Those who have hitherto been looking for traces 
of fossil life in rocks of this epoch may have been faint-hearted and 
unexpecting. Some have been ill-informed and unskilful ; and it is 
as true in field-geology as in other pursuits, that a man will bring 
home with him according to what he takes out. 

It now remains to add that in the Laurentians of Canada marks 
of life are supposed to have been met with in three separate places. 
The one is from a crystalline limestone of the Carrying Place of the 
Grand Calumet (River Ottawa), found by Mr. J. M*Mullen (Canada 
Geological Commission). The specimens from this place * present 
parallel or apparently concentric layers resembling those of StrofnO' 
topora rugosOf except that they anastomose at several points. The 
layers are composed of crystalline pyroxene, while the interstices 
are filled with crystalline carbonate of lime/J 

Secondly, Dr. James Wilson, of Perth, some years ago fonnd 
loose masses of limestone in the vicinity of that town (65-67 
miles SSE. from the Grand Calumet), which contain similar forms 
to those just described. They are * composed of dark- green con- 
cretionary serpentine, while the interstices are filled with crystalline 
dolomite.' * If both are to be regarded as the results,' says Sir W' 
Logan, * of unaided mineral arrangement, it would seem strange that 
identical forms should be derived from minerals of such different 

* M^moire, p. 162. 

t See a paper ou Metamorphic Eocks in the Edinb. New Phil. Joum. n. s. ApTil, 
1863/ 
f lU'poit Geol. Canada, 1862, p. 48. 
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composition. If the specimens had been obtained from the altered 
rocks of the Lower Silarian series, there would have been little 
hesitation in pronouncing them to be fossils.' 

The third instance I found in the course of a ^eolo;;ical excursion 
on the north shore of the St. Lawrence, at the base of Cape Tour- 
ment, a massive headland, 2000 feet high, and 36-40 miles bolow 
Quebec. Within 200 yards of a cascade, 400 feet high or more, 
ind the only one for many miles in any direction, is a vertical face 
)f a close-grained quartzose gneiss, which, in the body of the rugged 
iieadland, sometimes becomes granitoid. At 3 or 4 feet above high- 
irater-mark is a circular, cup-like, organic (?) body, two or three 
inches in diameter, with much of the look, as well as the size, of a 
Maclurea^ not, however, with gyrations, but with concentric rings, 
one within another ; the summits are rounded and not sharp-ridgod ; 
DO radiating strise nor reticulations were observed in it, but they 
maj exist. It might be very loosely compared to Spongarmm tn- 
teriineatumf or to a ChcBtetes, At first wo took it for the effeot of 
friction by pebbles ; but its position forbids the idea. It is pro- 
bably organic ; and Sir W. Logan intends to examine the locality 
carefully. Near this fossil (?), and for some hundred yards around, 
the gneiss contains many small wandering veins of calcspar (tested); 
and here and there ragged scraps of dark blue limestone, of Lower 
Silarian age, adhere loosely to the Laurentian rock. Whatever may 
be the importance to which these appearances on the south base of 
Cape Tourment are entitled, they seem well worthy of some notice. 

Note. — Since the above was written, the hope of recovering some 
traces of organic life has been realized in Canada, that geologically 
ancient and instructive land. Practised observers announce that a 
fossil has been detected, beyond all doubt, far down in the great 
laurentian series. This is a discovery which concerns the deepest 
recesses of time, and points to extensive assemblages of life in 
primaeval ages, instead of the blank desolation hitherto supposed. 
Principal Dawson's determination of this newly discovered, but most 
wicient fossil (Eozoon Canadense) as a Foraminifer has been already 
alluded to in the Geological Magazine, No. 1, p. 47; and I will 
only add the few following remarks, which are of great interest to 
ii&turalists, who know that somewhat similar changes in the structure 
t^^ recent Foraminifera have been shown by Ehrenberg and Bailey to 
^ taking place in the ocean in the present day. * The calcareous 
^pta,' says Sterry Hunt, 'which form the skeleton of this Fora- 
Dttinifer are unchanged, while the sarcode has been replaced by 
^rtain silicates, which have not only filled up the chambers, cells, 
^nd septal orifices, but have been injected into the minute tubuli, 
^hich are thus perfectly preserved. The replacing silicates are a 
"White pyroxene, serpentine, and a dark-green alumino-magnesian 
silicate, near chlorite and loganite.' 

Appendix. — The presence of Phosphoric Acid and Phosphates in Rocks, 
^(fneous Pocks. — ^Phosphoric acid abundant in augite-rock, porphyry, and 
vesicular lava (Rhine); white trachyte (Drachenfels) ; dark-red scoriaceous 
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lava (abundantly) and an ancient lava (Vesuvius^ ; nepheline rock ; toadstone 
(Derbyshire) J Kowlev-rag (Dudley): Bischoff, Geol. Chem., Engl, edit 
vol. ii. p. 26. Phosphate of lime in basalt and dolerite (Vogelsberg): M. 
Bromeis, Ann. Mines, 5* s^r. vol. iii. 

Laurentian. — ^Apatite in granite, zircon-syenite, hornblende-rock, marble, 
talcose, micaceous, and chloritic schists, dolerite, metalliferous veins 
traversing granite, in gneiss, diorite, porphyry, clay-slate, and beds of 
magnetic iron-ore ; in various parts of Europe : Bischoff, ibid. vol. ii. p. 23. 
Also in marble in Westmeath and other townships on the Ottawa, Canada, 
and in St. Paul's Bay and Murray Bay, NE. of Quebec, and in Laurence 
County, State of New York: Rep. GeoL Surv. Canada, 1848-49, 62. 

Silurian: Primordial. — Phosphatic shells oi LingtdcB] Canada, Minnesota, 
&c. (Logan, D. D. Owen, and J. Hall). Black phosphatic nodules at R. Onelle, 
Lower Canada, in a calcareous conglomerate: Can. Geol. Hep. 1861, ii. p. 100. 
— Calcifei'om Sandrock, Dark phosphatic nodules (coprolites) in a conglome- 
rate, resting transgressively on gneiss, Lake Allumettes : Geol. Rep. Canada, 
1851, ii. p. 110. — Chazy Limestone. Black phosphatic nodules; Lochiel, 
Ilawksbury, R. Ottawa: ibid. — Trenton Limestone. Phosphatic fossils in blue 
shell-limestone of Kentucky: D. D. Owen, Geol. Rep. Kentucky, p. 98. 

Lower Silurian (?). — Immense deposits of Phosphorite in Spain (Logrosan, 
Estremadura) : Bullet. Soc. G^ol. Fr., n. s. vol. xviL p. 15. 

Carboniferous . — Phosphate of lime in clay-slate. Fins (Allier, France): 
Meugy, Ann. Mines, 5* s^r. vol. xi. p. 150. In the many and large beds of 
iron-ores and of clay-iron-stone of Kentucky, 29*5 per cent, of phosphate in 
one of the latter (at Crittenden) : D. D. Owen, Geol. Rep. p. 378. 

Mesozoic. — Phosphoric acid veiy distinct in ten different Jurassic andTri- 
assic limestones, none of it in others: Fehling, Quart. Journ. Geol. See., vol 
vii. Misc. p. 90. Phosphateof lime in the marl-beds of the Lias (Calvados, &c.), 
in Jurassic, St. Thibault (C6t6 d*Or): Meugy, Ann. Mines, 5* s^r. voLxi. 
p. 150. Phosphate of lime, in a thin bed 650 miles long, imder Chalk, 
Russia: Count Keyserling, Bullet. Soc. G^oL Fr., n. s. v<3. iv. p. 11. ^ 
Lower Chalk, Greensand, and other rocks of nearly the same age; Wissant, 
Havre, Rethal near the Ardennes : Meugy, Comptes RenduB^ voL xliii. p.756« 
The phosphatic beds of the Lower Gieensand, Qault, and Upper Greensand 
of England. 

Tertiary. — Phosphate of lime in the Lower Tertiary beds of the Paris Basin, 
particularly in the Plastic Clay of Auteuil : Meugy, Ann. Mines, 6" s^« 
vol. xi. 

Recent. — Phosphate of lime exists in all waters running into the sea. The 
springs of Carlsbad, Bohemia, would, if it were collected, yield 55-6 pounds 
a year. Phosphoric acid in the sea-water of Copenhagen (Forchhamme^* 
In the incrustations from steamboat-boilers (Volcher), Bischoff, vol. i. p. l^^i 
ii. p. 27. Common in the soils of Kentucky (D. D, Owen). 
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On the Bactjute-beds of Bohmisch-Kamnitz, North- Westekn Bohemia, ^y 
Dr. Lai;bb. (Proceed. Imp. Geol. Instit. Vienna, Feb. 16, 1864.) 

THESE strata, the youngest of the Cretaceous Period, are rather 
extensively spread East of the Elbe, until above Bohmiscb- 
Leipa and Reichenberg, overlying the Quader- Sandstone, without 
tlie interposition of the Planer beds except at three localities, where 
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they are but very imperfectly developed ; so that local disturbances 
in the level of the Cretaceous sea must be supposed to have taken 
place even before the deposition of the Baculite-bcds. The thick- 
ness of these strata, generally clays and argillaceous marls, very 
poor in organic remains, varies from a few to sixty feet. Nucula 
striata, Roem. (^N, pectinatay Sow.), Leda semilunaris^ and Ostrea 
ProteuSj Reuss (O. minuta, Roem. ?), have been found in them. 

They are best developed and richest in fossils near Boh- 
miscb-Kamnitz, a locality already mentioned by Geinitz and Reuss. 
Thej are partly genuine clays, of yellowish-grey tints, laminated 
md sof^ not plastic, nor adhering to the tongue, and partly argil- 
laceoas marls, greyish-blue, soft, and slightly adhering to the tongue. 
h their chemical constitution, the clays differ from the marls by 
being destitute of carbonate of lime, poorer in alumina and water, 
)nd richer in silica. These Baculite-strata, strikingly recalling to 
the mind the 6&ult of Folkestone (from which, however, they totally 
iiffer as to their pala^ontological character), rest immediately on 
^nader-Sandstone, without any intercalation of the Planer. Their 
ossils, especially the Gasteropods, are generally in a very bad state 
>f preservation. Sixty species (2 Fishes, 2 Annelids, 5 Cephalo- 
■ods, 13 Gasteropods, 39 Bivalves, 2 Brachiopods, and one Coral), 
ave been determined among the fossils from Bohmisch-Kamnitz. 
^f these 60 species, the number of those occurring in other Creta- 
Jous localities is in the following proportions : — Germany/: Priesen, 
>; Luschiitz, 33; Postelberg, 21 ; Strehlen, 19; Aix-la-Cbapelle, 
<; Kieslingswalda, 9; Quedlinburg and Coesfeld, 7 each; Hal- 
im, 5; Koschiitz, Goslar, and Isle of Riigen, 4 each; Gosau, 2. 
alicia: Nagorzany, 15; Lemberg, 13. Switzerland: Perte du 
hone and Ste. Croix, 4 each ; Geneva, 1. Sweden: Koppinga, 9; 
ignaberg, 5. Netherlands : Limbourg, 8 ; Maestricht, 4. France : 
ouen and Uchaux, 5 each ; Tournay andErvy, 2 each. England: 
^wes, 8; Sussex, 7 ; Folkestone and Isle of Wight, 2 each. 

____ Count M. 

re Beconnaissancb Geologiqtte au Nebraska, par M. Jules Mabcou. 8vo. 
>p. 16. 1864. (From, the Bullet. Soc G^l. France, 2« s^r. vol. xxi. p. 132, &e.) 

^EBRASEA is a new Territory of the American States, lying 
^ towards the Rocky Mountains, west of Iowa and Missouri, and 
'cupying about the central part of North America. M. Marcou, 
bo had visited Wisconsin to the north and New Mexico to tlie 
nth, desired to examine the intervening country, and, in spite of 
ouble from civil war and Indians, he and his friend M. Capellini 
ossed the country in two directions in 1863, and gives the result 
his traverse to the French Geological Society. As in 1862 
r. Hayden, the State- Geologist, published the result of a great 
nount of detailed work in the same district, M. Marcou's observa- 
ons are chiefly interesting in so far as they suggest modifications 
f Dr. Hayden's results. The Dyas (Permian) and the existence of 
^bat M. Marcou describes as islands in the Dyassic sea, are believed 
y Wm to be present in a highly characteristic form in Nebraska, 
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with two members corresponding to the Rotheliegende and Zecbstein 
respectively, and in true contact with the American Trias. InstanceH) 
he thinks, will be found in Kansas and also near Beavertown on the 
Canadian River. 

M. Marcou also asserts his discovery of a true Miocene flora at the 
bottom of the Cretaceous series in Nebraska. The fossils occur in 
a freshwater formation, in which is a Cyrena, formerly found by the 
author in New Mexico; and he especially identifies Laurus primi- 
genioy linger, and a Fern, * near the Lycopods,' among the fossils. 
This deposit is * No. 1 ' of the Cretaceous series of Hayden, con- 
taining lignite, fossil wood^ impressions of dicotyledonous leaves, 
Equisetum (?), Pectunculus Siouxensis^ 8cc. 

Lastly, M. Marcou objects to the use of Brachiopoda as character- 
istic fossils, and believes that their place in the animal series in this 
respect is even lower than that of Corals ! — D. T. A. ^ 



Man and Nature ; or. Physical Geography, as modified bt 
Human Action. By George P. Marsh. 8vo. pp. 560. London: 
Sampson Low, Son, and Marston. 

THIS volume is one of considerable interest to the geologist, al* 
though it does not profess to communicate original matter or new 
views. It is a somewhat expanded account by an exceedingly in- 
telligent American writer, well acquainted with Europe and Euro- 
pean literature, of various operations in nature, chiefly connected 
with human influence, by means of which the surface of the earth is 
now undergoing such changes as would be recogftized hereafter 
among geological phenomena. Something of this has already been 
done by Sir Charles Lyell in his great work on the Principles of 
Geology; but other considerations, not less important, are here 
introduced, and numerous facts and inferences are put forward for 
the first time. 

That climatic changes, in countries entirely or very largely occu- 
pied by man, have, in the course of time, been brought about by the 
various changes in the face of nature, induced by human wants and 
tastes, there can be no doubt ; and it is certain that, of all these, the 
removal of forests has been the most important, both directly and 
indirectly. No one can travel in Greece or Asia-Minor, none can 
visit the North African shores, no one can ^en run through Italy, 
without being aware of modifications of the surface and of climate in 
places once very thickly peopled, but now almost without inhabit- 
ants. There is equally little difficulty in proving, that not only 
there, but generally throughout Central and Southern Europe, the 
climate on the whole, and within the historic period, has become 
more extreme ; and the rivers have assumed more and more the 
character of torrents. This is well exemplified in the case of the 
Seine, a river which, owing to its great distance from any mountain- 



Bevtews — Marshes Man and Nature. 209 

in only be subject to the influences acting widely over France. 
»urtli centuiy, the Seine was a regular and gentle stream ; it 
ies its level to the extent of thirty feet. Yet more striking 
i may be found in reference to the Var, and other rivers 
iown from the Alps to the Mediterranean. The denudation 
loun tains has in all cases been followed immediately by the 
on of the plains; and this to a very serious extent, and 
Qtly. Much useful and detailed information on this head 
found in Mr. Marsh's book, and references are given to the 
es. 

than half the volume before us is devoted to the subject of 
their influence on climate, and the inevitable result when 

destroyed. The author then proceeds to the consideration 
jes produced by operations having for their object the re- 
of marsh and other useless lands, whether from salt or fresh 
Great results of this kind have been produced in England, 
h greater in Holland, by systems of dikes, whose total length 
hundred miles. By these means vast tracts of land have 
lined or reclaimed. The recent case of the Lake of Haar- 
scribed. That body of water, about fifteen miles long by 
de, was constantly encroaching, reaching even to Amster- 
. Leyden, and threatening to destroy much of Holland, 
the first steps were taken for draining it. A ring of canal 
was formed round it by 1848 ; and by 1853 the waters were 
out by steam. The total cost exceeded £750,000. The 
thus effected, and generally the changes that have taken place 
>lland began to be cultivated, have unquestionably been 
died by great and increasing alterations of climate. These 
ome measure tend to bring back the former climate, when the 
' Germany had not been removed. 

ly, the lowering of lakes, and the alteration made in some 
districts by draining off the waters of upland valleys, has 

the climate much less unhealthy than it previously was. 
ucts, reservoirs, and canals may all be traced to have had 
effects on the surrounding country. Draining and irriga- 
[>oth important agents ; and in Mr. Marsh's volume several 
)le and authenticated instances are quoted. 
, our author treats of dunes and sand -plains, — of the mischief 
by them when shifting, — of the means of forming and pro- 
;hem artificially, — of their uses and general results. He 
3 with a speculative chapter on the probable result of 
jineering works, such as cutting through isthmuses, con- 
ikes, and diverting rivers, very few of which have yet been 
apleted. 

3 whole, we may safely refer to this book the physical 
er and geologist in search of trustworthy infoimation as to 
1 measured quantity of results obtained in the prosecution 
f the most important alterations of the physical features or 
I, that have been brought about by the agency of man, 
iirectly or indirectly. 
. — NO. V. P 
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'f; ♦..•--. ».-.\ ,-.vrv« v^ ^i^ 7*ar> KABcmenu eoUected tnd 
leefAcx*'^^ '•/ ^•' '^ -*-* ''-^ '^-^ Mining B«cord Office, regardiDg 
iw Mf .'.^*» Vf'Ai^j-. '/, v.r *:fAz.\zj. la cr4<feT to see whether we aie 
»f.;, fc/l>fc/,/.:f.^ ./. x:,\u.x,% ir^littrr, or L^ve at length reached thai 
k\^u- tA ^j\niui»t\ntt% iMfstTff^u the yowcn of prodoction and extent 
ht fU'UtMitl wUltU wilt ntirvklrtly arrive sooner or later. Though we 
tiiuUuf. hur iA,<4rnfiUu^hH Uf-SH to the section of Coal-produce, Mr. 
I flint'* Uh'/ur4 only nUpy iihort with the number of different minerals 
im)«<'<I in lli<;M? ly/fintriMt, from gold down to claj, comprising tio, 
ro|i|y«'r, N'fi'l, nilvi'T, z'lun, pyriU;s, wolfram, uranium, gossans, arsenic, 
iion, iind f'Ofil ) and th<; f:normouH mass of statistical information under 
I 1m<«i< hi^iMU U truly nrnn7jri|(, and of great value to the country at large. 
'I lin «|iiiuitity of coal rainffd in the United Kingdom in the year 
IMfiil Miiioiinlcil inH(\f*^U2,*^irt tons; an increase of 4,653,877 tons as 
runijiiiriMl wllh lH(i'J, hut a dt^crcaHO of 125,726 tons as compared 
Hllii IMOl. lli«« year in which the production reached the highest 
point >i»l mMhIiumI. TIiIh whu the year preceding the cotton-famine; 
iMitl \\ww «mu ho no i|urHtion that this national calamity has sensibly 
nlU'Otod (ho niUin^ of roal in Lancashire, and is in part the cause 
««l (ho dooroHMO in (ho quantity during the two years following. 
I'mloi oidlimrv ohv«m»(Huoos, Iho quantity would have been in- 
vt^'HHO^l (\'V \H{\k\ hv \n\o million of tou$« which would have made the 
^»l^^^l^*\*o (\*v \\\M sv^v ^\\^X\'Y tliHU auv pnxH>diug it» and thus hive 
^U\*\\ o *k\\ ^\\\ ^\w\\ ^^ o aiv of opiuiow that this advance may con- 

♦ Mkuskikl ^t\.«ov»v'* v'A ittv' l«Uv\l Kiw^dv»m v»*On»t l^taia uid Ireland fi* 
I 1^ 111 III ^\ s^^ l>v^ 



Hue, with ooeasional oscillAtioLfw iir.;ll the icocci neiohcs one 
undred millions of tons; but aa iLi^ (oiLt :r :Lrrt&t-:u:' a s^&xi- 
mm caused by the capabilities of the ctAl-ttlii :**;r ;rv;iu.*:Li: will 
Q all probabilitj hare been attai&ed. The follow iiig arv the rvi-s.ilis 
br the last three jeari : — 

Coal-prodmee far the ^ars 1S61 to lv>3 iMfJusin, 

i^yv, \^>2, 1S.V?. 

England and Wales . . TfJ.-fOa'.Sn T'Xl.U.'^'-S r.:»j>U.i-V> 

Scotland ll.C^l.rCO 11j"»7'Vm) ll.liXVVO 

Ireland liUCO 12r,.>:0 li?r.«>x> 

Burnt or wTttted* . . 2.*>4.0iX) 



86.417^1 S1,»5:>..J:> M^i\»-J.iMo 

The number of collieries open in 1S63 amounted to 2.634 tor 
England and Wales, 480 for Scotland, and 46 for Ireland. This 
gives for the first three coantries an average of 27.670 tons for each 
colliery yearly ; or, taking the number of working days at 260, a 
daily out-put of 107 tons ; and for Ireland, of 103 tou^ which is a 
larger average than might have been expected; but in all proba- 
bility the number of working days in that country approaches 
nearer 300 in each year. 

Taking the last ten years, the increase in the quantity of coal 
raised in the United Kingdom has been about 23 millions of tons,f 
being at the rate of about 2-3 millions yearly. In the same period 
the number of collieries has increased by 783, or at the rate of 78 
yearly ; and, while (as above stated) the out-put for each colliery in 
1863 was 27,670 tons, for each colliery in 18o3 it was only 26,491 
tons; showing that, on an average, there is a gradually increasing 
quantity raised by each colliery — a fact we might have inferred 
iram the increasing depth at which the seams of coal are reached, 
/uid the consequently larger scale on which collieries are now laid 
DQt than formerly. 

,0f the coal-producing counties, Durham and Northumberland, 
embracing what is called * The Great Northern Coal-field,' takes 
the lead, 22,154,146 tons having been there raised in the past year. 
Since the reign of Queen Elizabeth, and up to the last quarter of a 
century, London has been entirely dependent on this district for fuel ; 
but since the opening of the railways, Yorkshire, Derbyshire, Lei- 
cestershire, Warwickshire, and South Wales have poured in of their 
abundance into this great market. Next in im{)ortance, in point of 
production, are Yorkshire, Derbyshire, and Notts; then Scotland, 
vhich raised 11,100,500 tons; after this ranks South Wales and 
Monmouth, all one coal-field, and the others in succession, until wo 
come down to Warwickshire, which raised only 685,500 tons. This 

* In the Returns for the year 1861 the estimated quantity of coal burnt or 
'^ed is given separately ; in the following years it is includiHl in the quantitiea 
tiisel 

t Taking 63,500,000 tons as the produce for the year preceding the publication of 
^ first number of the ' Mineral Statistics/ 

P 2 
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coal-field is remarkable as being the nearest to London, and beings 
capable of enormous extension, by mining beneath the PermiaD 
Beds. 

Tliere are four principal heads under which the consumption of 
Coal may be arranged, 1. Household, including gas ; 2. Manufac- 
tures ; 3. Ironworks ; 4. Export. During the past year, the con- 
sumption under the first three of these has increased, and under the 
last declined ; so that we conclude that the enormous supply raised 
from our mines, which is valued by Mr. Hunt at more than 
£20,000,000, has been employed in warming and lighting our homea^ 
turning our machinery, and developing our manufactures. 



A JOINT meeting of the Cotteswold and Malvern Field-Clubs 
was held at Cheltenham on the 17th of August. The party proceeded 
in a *drag' to the Seven Springs, where the Thames takes its rise, and 
thence walked to the Leckhampton section. In the absence of Dr. 
Wright, Mr. Etheridge, of the Royal School of Mines, very kindly 
explained the character of the strata, and their position in the In- 
ferior Oolite. After dinner at the Queen's Hotel, Mr. Beach read 
an interesting paper, very well illustrated, * On Fungi, and on some 
of the esculent species found near Cheltenham.' He made some 
remarks on the strong prejudice which exists against all kinds of 
Fungi except the Mushroom, and on the immense quantities consumed 
by all classes on the Continent, where they are well understood 
and appreciated ; and then enumerated the best kinds he had 
found in the district. The President of the Cotteswold Club, Major 
Guise, who has paid particular attention to Fungi, spoke in high 
praise of Mr. Beach's paper. Dr. Bird read a paper on some Mam- 
malian remains found in the Drift-gravel at Beckford, near Eves- 
ham ; and, at Major Guise's request, Mr. Etheridge gave an address 
on the district visited in the morning, which was rendered very inte- 
resting from the admirable series of sections he exhibited, shewing the 
Lias and Oolite of Lyme, Yorkshire, and Gloucestershire. — W.C5.L' 

East Kent Natural History Society. — The following is the 
substance of a Field-lecture, On the Cliffs at Folkestone^ given to 
this Society on August 30th, by Mr. W. Whitaker, B.A., F.G.S., of 
the Geological Survey, and Hon. Mem. of the E. Kent Nat. Hist 
Soc. : — 

The formations shown on the coast near Folkestone belong to the 
'Cretaceous' Series, including (in ascending order) the Lower Green- 
sand, the Gault, the Upper Green sand, and the Chalk, all sea" 
deposits. There is a slight northerly dip, so that higher and higher 
beds come on in that direction. 

The Lower Greensand forms the cliff from Hj'the to Folkestone. 
As a general rule, the beds of which this formation consists are not 
green ; but it owes its name to the fact that in some places it is deeply 
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coloured by green sand, which, however, is present in many other 
fonnations. In this neighbourhood there are four divisions of the 
Lower Greensand, the lowest of which is known as the *Atherfield 
!!)laj/ whilst to the others the following names have been given by tho 
jreological Survey : — the * Hy the Beds,' the * Sandgate Beds,' and the 
Folkestone Beds.' Of these the Hythe Beds are the most important^ 
5 containing the layers of grey limestone known as * Kentish Rag,' 
nd much used for building. The overlying Sandgate Beds are gene- 
allj of a loamy nature and form a damp soil. The highest division, 
tie Folkestone Beds, consists of sand, sometimes containing concre- 
lonary limestone. The junction of this with the Gault above is well 
bown at the foot of the cliff at Copt Point, where there is at tho 
erj top of the Lower Greensand a hard bed, from six inches to a 
>ot thick, of concretions of iron-pyrites. 

After the deposition of this formation, some change in the sea- 
)ttoin (most likely an increase of depth), and in the nature of tho 
Bposit, took place. 

The Gault consists for the most part of a stiff bluish-grey clay, 
>metimes with many and beautiful fossils, especially at this spot, 
hich is indeed the most noted place for them. These fossils, how- 
ler, are somewhat hard to find ; and when found they are hard to 
it out of the clay. In some places the Gault contains small phos- 
latic nodules, which are largely worked for the manufacture of 
anure. It is this formation that has given rise to the rough slopes 
' the cliff here, as it constantly gives way and slips down in largo 
asses. The upper part of the Gault is rather sandy. 
The Upper Greensand is again a deposit of more shallow water ; 
deed many geologists think it nothing more than a shore-deposit 
ilonging to the Chalk. Here it is said to be some 25 feet thick; but 
can rarely be seen in place, owing to the great falls of the over- 
ing Chalk. The upper part of this formation is a true green sand, 
lilst the rest of it is a sandy sort of chalk. 

The Chalk is so well known as to need no description of its com- 
sition. It must have been deposited in a deep sea, in like manner 
at a chalky mud is now being deposited in the depths of the 
tlantic. The section of the Chalk from Folkestone to Walmer is 
e of the finest in the kingdom; and the total thickness here shown 
a been given as more than 1000 feet. This formation may here 
divided into the < Grey Chalk' or * Chalk-marl,' the * White Chalk 
ithout flints,' and the * White Chalk with flints.' 
Connection of Geology and Physical Geography. — All these for- 
ations occur in the same order inland, each giving rise to some 
stinct *form of the ground,' by which it can easily be known by tho 
actised eye. The most marked of these features is that of the 
halk ridge of the * North Downs,' with its gracefully sweeping 
irves and bold scarp, which runs westward through Kent and Sur- 
iy into Hampshire, where it bends round and again runs eastward 
trough Sussex, forming the * South Downs,' to the sea. Now there 
an hardly be a doubt that these chalk-hills once joined together, 
lid that those millions of millions of cubic feet of solid matter have 
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been removed, by some sort of denudation, fi*om off the country that 
now forms the * Weald ' of Kent and Sussex. How this denudation 
took place, and what was the agent of it, have long been debated 
questions in geology. There is a tendency at present to think that 
this great work, or rather the latter part of it (which has given the 
present form to the country), has been done by the long steady action 
of the many streams which now wander through the district, and 
which once perhaps were larger than now. Certain it is that the 
streams do now, and must always, wear away the rocks, though such 
wearing may not be apparent to our eyes. 

One of the most marked features of this coast is the *undercliff,* 
where huge masses of chalk have fallen from the top to the bottom 
of the lofty cliffs, forming a rough broken picturesque surface. This 
has been caused most likely in the following way : — The Chalk allows 
a passage to water through its countless small fissures, and the 
underlying Upper Greensand is also permeable ; but the stiff Ganlt 
clay next below stops the water, which then flows out seawards. The 
sandy top of the Upper Greensand is of a yielding nature, and is 
perhaps slightly carried away by the water ; the moist Gault forms 
a slide ; and down therefore comes the massive Chalk. 

Newer Deposits, Besides the Cretaceous beds there are traces 
of much later deposits, resting unconformably on the former. 1^^ 
older Tertiary formations, which come on above the Chalk near Can- 
terbury, &c., are not now present here (their absence being caused 
simply by denudation); but at the higher parts of the Chalk cliff* 
there may be seen irregular patches of reddish sand, filling 'pipes' 
in the Chalk, and contrasting strongly in colour with the glaring 
white of that rock. This sand has been thought to belong to the 
• Crag^ a formation of late Tertiary age, which occurs in Norfolk and 
Suffolk. One cannot, however, yet feel sure of such being the case, 
as the evidence is not conclusive. 

A still newer bed has been found at Folkestone, namely, a *brick- 
earth,' with remains of Elephant^ Mastodon^ Horse, Stag, and Ox, 
and most likely of the same age as those valley-beds in France and 
England which have been of late so much talked of, from their yield- 
ing those peculiar * flint-implements,' that were most surely made by 
the hand of man. 

Note, — A detailed account of the beds below the Chalk, by D^' 
Fitton, may be seen in Trans. Geol. Soc, 2nd ser., vol. iv. p. 105, &c., 
and of the Chalk, by Mr. W. Phillips, in Trans. Geol. Soc, 1st ser., 
vol. V. p. 16 (or in Conybeare and Phillips' 'Geology of England and 
Wales,' p. 90). The Crag (?) has been described by Mr. Prestwich 
in Journ. Geol. Soc, vol. xiv. p. 322 ; and the Brick -earth, in vol. vii. 
p. 257, by Mr. Mackie, who has also published notes on the Geology 
of Folkestone and its vicinity in the * Geologist.' A description oi 
the Geology of Folkestone and the district to the south will be given 
n the * Geological Survey Memoir on Sheet 4,' now nearly through 
the press, by my friend and former colleague Mr. Drew, who sur- 
veyed that neighbourhood. Remarks on the denudation of the 
Weald have been lately published by Professor Ramsay in the 2m 



RtporU and Proceedings. 21o 

editim of his * Physical Geology and (reographj of Great BritAin;' 
and the writings of Lyell, Hopkins, and Prestwich should also he 
consulted. — W. W. 

Belfast Field-naturalists' Club.— The Fifth Excursion was 
made on the I7th September ; Shane's Castle Park, Antrim, was 
the locality visited* The park was traversed, and the course of the 
River Main followed, reaching the shore of Lough Neagli, the 
members occupying themselves during the ramble (which was con- 
tinaed as far as the ruins of the old castle) by a search after the rare 
plants reported to grow there. At the Quarry Head, near the 
Castle, the highly interesting lignite-bed, so strangely intcrstra- 
tified with the basalt, was visited. It is one of those carbonaceous 
deposits which occur so frequently in the Co. Antrim in connection 
with the trap-rock. A bed of this kind, 2*6 feet thick, is regularly 
worked at Killymorris, Ballymena, and sold by the ton for fuel; a 
thicker band, but not so available, is found at the Giant^s Causeway; 
and beds of less importance occur in several other localities. The 
bed of carbonaceous matter or lignite occurring at Shane's Castle is 
not very clearly marked, being mixed up with a thick bed of decom- 
posed trap ; but the solid semi-columnar trap-rock that overlies this 
bed is remarkable for the quantity of small globular fragments of jet 
that it contains. Silicified wood, also derived from the basaltic 
Tocks, was found upon the shores of the Lough. 

The Sixth and last Excursion of the season was made on the 8th 
of October, to the Cave Hill. Belfast is one of the finest geological 
centres in the British Isles, for there is presented within an area of 
15 miles radius an epitome of most of the formations ; only the 
Upper Silurian, the Oolitic^ and the Eocene deposits being 
absent In the short distance embraced in the walk in the 
Hne of the Cave Hill Railway, the following formations were 
passed over and studied : — Newer Pliocene deposits, on the 
)hore between Belfast and Greencastle, — these constitute shell* 
)anks uncovered at mid-tide ; Glacial drift, at the Reservoirs, at an 
'levation of about 40 feet, — resting on the New Red Marls, which 
K)ntinue up the hill to an elevation of 546 feet ; the Rhsetic series, 
insisting of Black Shales, with Avicula contorta and Gyrolepis, 
succeeded by indurated marls, with Cardium RhtBticum^ Modiola 
ninhnay &c. ; the Upper Greensand, the lithological divisions of 
vhich are well exposed in the quarries, — 1. Glauconitic sands, in 
^hich were found, in profusion, Exogyra conica^ var. Itevigata, Sow., 
ind Becten orbicularis, — 2. Grey marls, in which Ostrea carinata 
svas almost the only fossil found, — 3. Chloritic sandstone, the 
' mulatto ' of the workmen, in which was found, hitherto unknown as 
a British fossil, Epiaster crassissimics, Defr., together with Ostrea 
canaliculata, Pecten guinquecostatus, &c. Also the Upper Chalk, the 
common fossils of which were obtained in plenty — Ammonites GoU 
^llensiSy Belemnitella mucronata, Rhynchonella octoplicata, Tere^ 
Itratula carneOy Ananchytes ovatus, and Paramoudras. Trap-dykes, 
here of unusual size, are seen intersecting the formations, giving 
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rise to faults, of a minor character, and alteration of the strata ia 
immeiliate contact. Lastly, the bad^vlt is st^a saperimposed, with 
the intt:rventLou of a bed of rolled flints in an ochreoos paste, on the 
Upper Clialk. 

The Summer-sesjion having now terminated, the Committee have 
to make arrangements for the vigoroas prosecution of the work for 
the Winter-session, which consists of papers on scientific sabjects, 
read fortnightly by the Members. The Council of the Natural His- 
tory and Philosophical Society have kindly granted to the Club the 
use of one of their lectnre-rooms in the Museum for the evening- 
meetings. — R. T. 

Glasgow Geological Society. — The Annual Meeting of this 
Society was held in the Andersonian University on the 6th October; 
Mr. E. A. Wiinsch, vice-president, in the chair. The Treasurer's state- 
ment showed— Receipts, chiefly Members' subscriptions for the year^ 
£61 Zs, S(L ; Expenditure, including cost of Books and Diagrams, 
&c^ added to stock, £52 10s. 6dL; leaving a balance of £S 13«. 2d, 
in hand. The Chairman, in a short sketch of the proceedings of 
the past season, referred to the Introductory Lecture delivered 
by Mr. D. Page, the subject of which had since been expanded, 
and published by him, under the title of * The Philosophy of Greo- 
l^oJy' ^ work which could not fail to familiarize students of Geology 
with the broad principles, and the truly philosophic basis for 
enquiry, laid down for their favourite science. The other lectures for 
the Session had been conceived with the intention of forwarding the 
knowledge of the Members in Geological subjects ; and although cir« 
cumstances, over which the Council had no control, had prevented 
some of them being delivered, it was matter for congratulation that 
the * Elementary Class-meetings,' instituted last winter, had proved, 
so complete a success as to compensate in a great measure for th» 
disappointment thus experienced at the hands of some of the lec- 
turers. These meetings, ably conducted by Mr. John Young, haA 
succeeded beyond expectation, had imparted a confidence never expe- 
rienced before as to the efficiency of the Society in conveying useful 
practical knowledge to the Members, and would be continued this 
Session with unremitting zeal. 

The Excursions of the Society during the summer months had not 
been so well attended as they might have been ; and it would be for 
the Council to consider whether this feature in their programme 
could be made more attractive and successful. Various Members of 
tlio Society had, however, been zealously engaged during the year in 
those explorations of the Carboniferous Strata of the West of Scot- 
land, by which in former years they had succeeded in greatly extend* 
ing the lists of Scottish Carboniferous Fossils. 

The Monthly Meetings — a new feature in the proceedings of the 
Society — for the reading of short papers, illustrative of local researches 
and discoveries, and for the exhibition of new or rare specimens of 
Fossils, Minerals, &c., would doubtless prove that some progress had 
been made during the past season. These meetings would be specially 
cnrcd for by the Rev. H. W. Crosakey •, ^wd ^wy of the Members of 
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tlie Society having material for them were desired to communicate 
W'ith him or with Mr. Young. 

The Chairman stated, that the arrangements for the exhibition of 

tfie Society's Collection of Rocks, Fossils, &c., within the Museum 

oF the Andersonian University, the accommodation of which had 

recently been largely increased, were all but completed. He also 

referred to the approaching Introductory Lecture by Mr. Geikie, on 

* The Origin of the Present Scenery of Scotland' — a subject which, 

in his hands, could not fail to interest the Members of the Society, 

and to prove attractive to the general public. 

The Meeting then proceeded to the election of office-bearers ; and 
the following were declared duly elected : — President ; James Smith, 
of Jordanhill, F.R.S., F.G.S. Vice-presidents; Edward Alfred 
Wiinsch, Rev. Henry W, Crosskey, James Thompson. Hon. Secre- 
tary; James Farie. Hon. Treasurer; James Home. Council; 
James Armstrong, Andrew Armour, Peter Halliday, Angus Kennedy, 
C.E., J. W. Young, John Young, Thomas Naismith, James Dairon, 
J^ohn Doagall, Joseph Kerr, John Dennison^M.E., John Sutherland. 
ttoQ. Librarian ; James Armstrong. 

The Rev. H. W. Crosskey briefly explained the mode in which^ 
the Monthly Meetings would be ooatludud , and urged the Members^^^ 
^ do their best to support them, by preparing short papers, and 
Oringing forward specimens to illustrate subjects of local interest. 

On the motion of Mr. John Young, it was resolved to subscribe to 
'^lie Falssontographical Society, and to complete the Society's set of 
<-lie Monographs, so far as published, — also to subscribe for the 
Geological Magazine.' Communications from Mr. Henry Wood- 
^^ard, relative to the latter publication, — from Mr. Simons, of White- 
^ iich (a member of the Society), in reference to his work on * Oar 
Atones, Metals, and Minerals/ about to be published, — and from Mr. 
^roll, of the Andersonian University, with a copy of his recent paper, 
* On the Physical Cause of the Change of Climate during Geological 
Epochs,' were then laid on the table ; and, after a vote of thanks to 
^he Office-bearers, for their services during the past year, the Meeting 
Separated. — J. F. 

Liverpool Geological Society. —The members of this Society 
leld a field-meeting at Bidstone Hill, near Liverpool, on August 
27th. The chief object of interest was the base of the Keuper for- 
^mation, which is there very well exposed, and consists of a coarso 
fionglomerate. Beneath it is the Bunter Sandstone ; and Mr. Morton, 
the Honorary Secretary of the Society, pointed out the very strong 
appearances of unconformity between the two formations. He referred 
to the instance described by Mr. E. Hull as occurring near Ormskirk, 
in Lancashire ; and, having carefully examined that section, was of 
opinion that the one at Flagbrick (which is close to Bidstone) is in 
every respect as conclusive as the other. The same general descrip- 
tion applies to both localities ; for in each section there are false- 
bedded yellow sandstones, without any very distinct dip, with a flat 
surface, covered by the conglomerates of the Keuper. 
The site of the glacial marks discovered at the same place was 
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shown ; but the rock is now almost covered up : and, after some time 
spent in the quarries, the proceedings terminated with tea at the 
village inn. 

The first Evening-meeting of the Session was held on October 11th 
last, at the Royal Institution, Colquitt Street. Mr. G. S. Worthy 
presided. The Honorary Secretary read the minutes of the concluding 
meeting of the previous session, reports of the field-meetings held 
during the summer months at Llangollen and Bidstone, and also a list 
of works presented to the Library of the Society, A letter was read 
from the Rev. Henry Griffiths, stating his regret at leaving Liver- 
pool and being obliged to withdraw from active fellowship with the 
Society. Several members having spoken of the loss sustained bj 
the President's retirement, the ballot commenced, and the followiDg 
officers were elected: — Mr. Henry Duckworth, F.G.S., F.L.S., presi* 
dent ; Mr. R. A. Eskrigge, vice-president ; Mr. S. B. Jackson, treasurer » 
Mr. G. H.Morton, F.G.S., honorary secretary; and Messrs. Marrat^ ^ 
Moore, Worthy, Hall, and Dr. Ricketts, members of the council. Tlx^ 
Treasurer read his report for the past year, from which it appear^^ 
that the Society is in a very good position ; and several new member^ 
were proposed. Mr. Gregson exhibited a beautiful pair of perfect 
horns of Cervus elaphus that he had lately obtained from the olc^ 
land-surface projecting from under the sand-hills at the mouth o^ 
the Alt, Formby. Several other members exhibited fossils of interest^ 
a tooth of the Labyrinthodon, by Mr. Worthy, being perhaps the^ 
most important. The paper of the evening was then read by Mr. 
G. H. Morton, F.G.S., * On the Records of Geological Time.' The 
author reviewed some very important conclusions regarding the 
earth's past history. He referred to the many instances of uncon- 
formity throughout the stratified series of geological formations, and 
considered them to prove that no country presented a perfect and 
continuous series of deposits ; — that in every quarter of the world 
there are formations representing successive, though isolated, periods 
of time; but they would seldom be, if ever, exactly co-ordinate; and, 
consequently, the strata in one country may represent the breaks 
in the succession of the rocks in another : so that it is only by an 
examination of wide regions of the earth's surface that we can hope 
to obtain a tolerably correct history of geological progress. 

G. H. M. 



MEETING OF THE BRITISH ASSOCIATION AT BATH, 

September, 1864. 

In his Address to the British Association, Sir Charles Lyell, 
Bart., the President, briefly referring to the neighbourhood of Bath- 
as of high interest to the geologist, at once took up the subject of its 
thermal and mineral waters, * to the sanatory powers of which thG 
city has owed its origin and celebrity. The great volume and higt 
temperature of these waters,' he said, * render them not only uniqu*. 
in our Island, but perhaps without a parallel in the rest of Europe 
when we duly take into account their distance from the nearer 
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region of violent earthquakes or of active or extinct volcanos.' The 
historical evidences of Saxon and Roman occupation were then 
briefly alluded to, especially the coins, pavements, monuments, and 
temples of the imperial troops and rich colonists from Rome sojourn- 
ing at 'Aquse Solis' for some 300 years. Then, as now, and probably 
long before, the hot-springs here, as at Aix-la-Chapelle, Baden- 
Baden, Naples, Auvergne, and the Pyrenees, had a persistent tem- 
perature, constant volume, and identity of mineral ingredients (as 
remarked by Daubeny), though exceptions have at times occurred, 
especially with earthquakes. * How long has this uniformity pre- 
vailed ? Are the springs really ancient in reference to the earth's 
history; or, like the course of the present rivers and the actual shape 
of our hills and valleys, are they only of high antiquity when con- 
trasted with the brief space of human annals ? May they not be 
like Vesuvius and Etna, which, although they have been adding to 
their flanks, in the course of the last 2000 years, many a stream of 
lava and shower of ashes, were still mountains very much the same 
as they now are in height and dimensions from the earliest times to 
"w-kich we can trace back their existence ? Yet, althoup^h their foun- 
dations are tens of thousands of years old, they were laid at an era 
"^ken the Mediterranean was already inhabited by the same species 
o£ marine shells as those with which it is now peopled; so that those 
volcanos must be regarded as things of yesterday in the geological 
calendar I ' 

Thermal waters in the Pyrenees, Alps, and elsewhere spring forth 
along great rents in the earth's crust; just as volcanos, active and 
extinct, have burst out on similar great lines of fissure; hot springs 
and emanations of gas and steam abound, too, ' in regions where vol- 
canic eruptions still occur from time to time ; ' and where the fiery 
energy has ceased, as among the extinct volcanos of Eifel and 
Auvergne, such springs exist, and, like the rain-furrowed cones and 
^iver-worn lava-streams, * indicate that the internal fires have become 
domant in comparatively modern times.' 

Thus connected with volcanic phenomena, the issue of thermal 
'Waters is comparable with *the vast clouds of aqueous vapour 
"Which are copiously evolved for days, sometimes for weeks, in suc- 
cession, from craters during an eruption.' Their power, too, of 
I'aising solid matter, and of transferring gases from the interior to 
*he surface, *is far more considerable than is commonly imagined. . . . 
I^rofessor Ramsay has calculated that if the sulphates of lime and 
Soda, and the chlorides of sodium and magnesium, and the other 
*^ineral ingredients that the Bath Waters contain, were solidified, 
^liey would form in one year a square column nine feet in diameter, 
^nd no less than 140 feet in height.' According to Daubeny, 250 
Cubic feet of nitrogen, besides carbonic-acid, is evolved daily from 
these waters. Both of these gases escape freely also from volcanos. 
^he former may be derived largely from the nitrogen of atmospheric 
^ir carried down by percolating rain-water, and deoxidated at great 
depths, as well as to some extent from organic matter in the rocks. 
* fi we adopt the theory already alluded to, that the nitrogen is 
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derived from the deoxidation of atmospheric air carried down b^ 
rain-water, we may imagine the supply of this water to be fumbheC^ 
by some mountainous region, perhaps a distant one, and that \t^ 
descends through rents or porous rocks till it encounters some mass 
of heated matter by which it is converted into steam, and then driven 
upwards through a fissure. In its downward passage the water may 
derive its sulphate of lime, chloride of calcium, and other substances 
from the decomposition of the gypseous, saline, calcareous, and other 
constituents of the rocks which it permeates. The greater part of 
the ingredients are common to sea- water, and might suggest the 
theory of a marine origin ; but the analysis of the Bath springs by 
Merck and Galloway shows that the relative proportion of the solid 
matter is far from agreeing with that of the sea, the chloride of mag- 
nesium being absolutely in excess, that is, 14 grains of it per gallon 
for 12 of common salt; whereas in sea- water there are 27 grains of 
salt, or chloride of sodium, to 4 of the chloride of magnesium. That 
some mineral springs, however, may derive an inexhaustible supply, 
through rents and porous rocks, from the leaky bed of the ocean, is 
by no means an unreasonable theory, especially if we believe that the 
contiguity of nearly all the active volcanos to the sea is connected 
with the access of salt water to the subterranean foci of volcanic 
heat.' 

With respect to the presence of carbonic-acid at great depths^ Sir 
Charles referred to Bischoff's belief that its action on the deep-seated 
silicates, giving rise to carbonates, must tend to an increase of bulk 
in the altered rocks, causing local expansion and compression, with 
alteration and displacement of the neighbouring strata; but, accepting 
this agency as probable, he still looks on alternate heating and cool- 
ing of the rock- masses as the chief cause of oscillations and other 
movements in the earth's crust. 

* The temperature of the Bath Waters varies in the different 
springs from 117° to 120° F. This, as before stated, is exceptionally 
high, when we duly allow for the great distance of Bath from the 
nearest region of active or recently extinct volcanos and of violent 
earthquakes. The hot springs of Aix-la-Chapelle have a much 
higher temperature, viz. 135° R, but they are situated within forty 
miles of those cones and lava-streams of theEifel which, though they 
may have spent their force ages before the earliest records of history, 
belong, nevertheless, to the most modern geological period. Bath is 
about 400 miles distant from the same part of Germany, and 440 
from Auvergne— another volcanic region, the latest eruptions ot!; 
which were geologically coeval with those of the Eifel. When thesec 
two regions in France and Germany were the theatres of frequents 
convulsions, we may well suppose that England was often mored 
rudely shaken than now ; and such shocks as that of October last-r 
the sound and rocking motion of which caused so great a sensatiouc 
as it traversed the southern part of the island, and seems to hav* 
been particularly violent in Herefordshire, may be only a langui -j 
reminder to us of a force of which the energy has been gradually 
dying out.' 
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The President then pointed out tliat the known and the probable 
d.islocations in the strata in the environs of Bath are numerous; one 
of them *has shifted the strata vertically as much as 200 feet.' The 
rent through which the hot water rises traverses in its upper part, 
300 feet of horizontal beds of Lias and Trias, and, lower down, 
inclined and broken strata of the subjacent Coal-measures; as deter- 
mined by William Smith in 1817. The fissure existed in the lower 
rocks long prior to the formation of the unconformable horizontal 
beds above ; and these have been broken, along the old line of weak- 
ness, by a shock, perhaps, at a not very remote period, geologically 
speaking. 

Among the solid contents of the Bath Waters, Professor Eoscoe 
bas lately discovered, by means of spectrum-analysis, minute quan- 
tities of copper, strontium, and lithium ; and after mentioning this 
interesting fact, and explaining the nature of the process in which 
the spectroscope is so successfully used. Sir C. Lyell described a 
remarkable hot spring issuing deep down in the Clifford Amalgamated 
Mines (formerly the United Mines), near Redruth, in Cornwall, from 
a metalliferous fissure known as the Wheal-Clifford Lode, which had 
been pierced at the depth of 1350 feet from the surface. Mr, Waring- 
ton W. Smyth found the temperature of the spring to be 122° F. 
(possibly 124° F. a little further east), and the lode, from 6 to 12 feet 
^ide, to have elvan on one side and killas on the other, with a vein-stuff 
Composed chiefly of cellular pyrites of copper and iron, through 
^hich the hot water freely percolates ; whilst higher up the vein is 
ftUed with 'quartz and other impermeable substances which obstructed 
*he course of the hot spring, so as to prevent its flowing out on the 
surface of the country.' Professor W. A. Miller finds the quantity 
^f solid matter in this hot mineral spring to be four times as much as 
^bat in the Bath Waters. * Its composition is also in many respects 
"^ery different; for it contains but little sulphate of lime, and is almost 
free from the salts of magnesium. It is rich in the chlorides of cal- 
cium and sodium, and it contains one of the new meftils — caesium, 
^ever before detected in any mineral spring in England; but 'its 
peculiar characteristic is the extraordinary abundance of lithium,' 
"^hich constitutes * no less than a twenty-sixth part of the whole of the 
^olid contents.' 'According to a rough estimate which has been sent 
^ me by Mr. Horton Davey,' observed the speaker, * the Wheal- 
Clifford Spring yields no less than 250 gallons per minute, which is 
almost equal to the discharge of the King's Bath or chief spring of 
^h-is city. . . As to the gases emitted, they are the same as those of 
*h.e Bath Water — namely, carbonic-acid, oxygen, and nitrogen.' Had 
*lxe Wheal-Clifford Spring reached the surface. Sir Charles calculates 
*Iiat it would have issued with a temperature little inferior to that 
observed in the mine; and its poorness in magnesium, he regards as 
^n objection to its being supplied by sea-water, unless the magnesium 
*s *left behind in combination with some of the elements of the de- 
composed and altered rocks through which the thermal waters may 
*^ave passed.' 

Some remarks were incidentally made on the probability of the 
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several widely disseminated metals, the presence of which in mineral 
waters has only of late been discovered by the spectroscope, having 
real therapeutic value. 

The infilling of fissures with mineral matter by hot springs was 
next touched on; and it was suggested that metallic substances may 
possibly be given ofl^ by the highly heated waters at profound depths, 
there forming the metalliferous portions of lodes, which^ in course of 
time, when lifted upwards with the enclosing rock-masses, and 
exposed by denudation, come within the miner's reach. 

The metamorphism of sedimentary rocks, on which the study of 
thermal waters has thrown some light, was the subject which next 
engaged attention. Metamorphic rocks are largely composed of 
minerals that are now regarded as having been derived from liquid 
solutions of far less temperature than that of the state of igneous 
fusion from which they were once supposed to have crystallized. 
Thermal waters are known to be 'powerful causes of decomposition 
and chemical reaction in rocks through which they percolate ; ' and 
their partial interference with strata at different horizons (the pos- 
sibility of which Sir Charles illustrated by reference to the obstructed 
hot spring in the Wheal-Clifford lode) was alluded to as a probable 
cause of alternate altered and unaltered rock-masses. Sir C. Lyell 
mentioned S^narmont, Daubree, Delesse, Scheerer, Sorby, Sterry 
Hunt, G. Rose, and Bunsen as investigators of the effects of hydro- 
thermal agencies ; and he warned geologists not to be too ready to 
impugn * the Huttonian doctrine as to the intensity of heat which 
the production of the unstratified rocks, those of the plu tonic class 
especially, implies.' In a few words, the shifting of volcanic areas, 
thought by some to be a proof of the general distribution of internal 
heat, was then doubtfully associated with the local chemical changes 
with which mineral waters are concerned. 

Referring to the comparatively modern date at which he had in- 
timated that the Bath Waters may have sprung forth, Sir C. Lyell 
explained th«t 'mighty changes' had come over the western part of 
Britain even within the period during which the existing species of 
Testacea had inhabited the British seas, lakes, and rivers. Of Sir 
R. Murchison's * Malvern Straits,' hypothetically spoken of by himi 
a quarter of a century ago, actual proofs had lately been seen im 
marine shells of recent species found in Drift on that area^ 
deposited when the site of Bath was water-covered at the foot ofi 
islands which are now the Cotswold Hills. The uprising of Ian J 
that gave the present relation of sea and land was not so striking as 
that manifested, for the same period, by upraised marine shells oir 
the top of Moel Tryfaen, on the flanks of Snowdon; where Mr. 
Trimmer, in 1831, found fossil Arctic shells, of existing species, at 136C 
feet above the present sea-level. Lately this interesting bed har. 
been again exposed. Sir Charles, who has seen this deposit latelj^ 
with Mr. Darby shire and the Rev. W. Symonds, said that *a coim. 
siderable portion of what is called the Glacial Epoch had already 
elapsed before the shelly strata in question were deposited on Mo^ 
Tryfaen, as we may infer from the polished and striated surfaces ^ 
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roclss on which the Drift rests, and the occurrence of erratic blocks, 
sncLoothed and scratched, at the bottom of the same Drift.' 

The great cold of this Glacial Period was next treated of; and full 

justice done to Escher von der Linth's hypothesis, advanced eleven 

years ago, that, the region of the Sahara having but recently dried 

up (as Ritter had suggested), the Alpine Glaciers, and Europe in 

general, have felt the effects of a southern dry hot wind, the Sirocco 

or the Fohn, in place of the cool water-laden wind that came over 

that region, then a sea, within Post-tertiary times. The researches 

aa<i observations of Desor,* Martins, C. Laurent, Denzler, Escher, 

Irscher, and of Sir Charles himself, bear on this subject ; and the Rev. 

H. B. Tristram has traced evidences of old sea-margins in Northern 

Africa ; the ancient sea stretching from the Gulf of Cabes, in Tunis, 

to the north of Senegambia, with a width here and there of perhaps 

800 miles; the high lands of Morocco, Algeria, and Tunis, being then 

connected with Spain, Sicily, and South Italy, but separated from 

the rest of Africa by sea. So also Egypt shows a succession of 

fiver-terraces (Adams and Murie), and the Red Sea has ^raised 

beaches,' that point to alterations of level in the same Post-tertiary 

times. 

The hydrogrsphic arrangements of North Africa will thus have 
tended to increase the cold of Europe; and there are reasons for 
supposing the Alps to have been 2000 or 3000 feet higher then than 
tliey are now — another cause for greater glaciers there; the Gulf- 
stream also probably had not the same course as at present: and Sir 
C^harles reminds us further ^ that the height and quantity of land near 
*he north pole was greater at the era in question than it is now,' 
^nd thus * go far to account for the excessive cold which was de- 
veloped at so modern a period of the earth's history.' That period, 
though full of great changes, in a long eventful succession, was but 
wief, geologically speaking, — * a mere episode in one of the great 
epochs of the earth's history ; for the inhabitants of the lands and 
®^as, before and after the grand development of snow and ice, were 
^©arly the same/ 

Though it has not been proved that Man existed in the Glacial 
-Period, yet evidences of his existence are found in early Post- 
glacial times, when the climate was colder than now, and when the 
Configuration of the surface differed much from that which now pre- 
vails. 'Valleys have been deepened and widened, the course of 
Subterranean rivers, which once flowed through caverns, has been 
^hanged, and many species of wild quadrupeds have disappeared' 
since the Flint-folk left their implements of stone to be mingled, in 
*h© fluviatile Drifts of the Somme and elsewhere, with the bones of 
*he extinct Elephant, Rhinoceros, Bear, Tiger, and Hyaena. Flint 
^^Uplements of the same old fashion have been found near Madrid, by 
I^e Vemeuil and L. Lartet, with fossil teeth of the African elephant, 
^^hich species lived' also in Sicily, probably with Man (Baron Anca). 
We have now, therefore, evidence of Man having co-existed in 

* See Geological Ma.gazu«5, No. 1. 
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Europe with three species of Elephant, two of them extinct (namely, J^^ 
the Mammoth and the Elephas antiquus), and a third, the same as i^^ 
that which still survives in Africa.' l^i 

The immensity of time to be allowed for even the Post-glacial y^ 
and Glacial Periods is so great that Sir Charles warned his hearers h' 
that they must not be fettered by old traditional beliefs, but be 1^ 
ready to make liberal grants of time to the Geologist, aif 

The President, in conclusion, alluded * to two points on which a l-^ 
gradual change of opinion has been taking place among G^logists l*^ 
of late years. First, as to whether there has been a continuous 1^-'' 
succession of events in the organic and inorganic worlds, uninter- J'^ 
rupted by violent and general catastrophes ; and secondly, whether 
clear evidence can be obtained of a period antecedent to the creation 1^ 
of organic beings on the earth. I am old enough,' he said, 'tore- 
member when geologists dogmatized on both these questions in a 
manner very different from that in which they would now venture 
to indulge. I believe that by far the greater number now incline to 
opposite views from those which were once most commonly enter- 
tained. On the first point it is worthy of remark that although * 
belief in sudden and general convulsions has been losing ground, ^ 
also the doctrine of abrupt transitions from one set of species cfi 
animals and plants to another of a very different type, yet the who^® 
series of the records which have been handed down to us are n<^^ 
more than ever regarded as fragmentary. They ought to be look^^ 
upon as more perfect, because numerous gaps have been filled u ;^» 
and in the formations newly intercalated in the series we have four^^-*^ 
many missing links and various intermediate gradations between tlr^J® 
nearest allied forms previously known in the animal and vegetab ^^® 
worlds. Yet the whole body of monuments which we are ende^^l 
vouring to decipher appears more defective than before. For 
own part, I agree with Mr. Darwin in considering them as a mei 
fraction of those which have once existed, while no approach to 
perfect series was ever formed originally, it having never been pa: 
of the plan of Nature to leave a complete record of all her wor> 
and operations for the enlightenment of rational beings who migk:::^^* 
study them in after-ages. 

* In reference to the other great question, or the earliest date 
vital phenomena on this planet, the late discoveries in Canada ha^ 
at least demonstrated that certain theories founded in Europe 
mere negative evidence were altogether delusive. In the course 
a Geological Survey, carried on under the able direction of Sir Wi 
liam E. Logan, it has been shown that northward of the River 
Lawrence there is a vast series of stratified and crystalline rocks 
gneiss, mica-schist, quartzite, and limestone, about 40,000 feet 
thickness, which have been called Laurentian. They are m< 
ancient than the oldest fossil iferous strata of Europe, or those 
which the term " primordial " had been rashly assigned. In 
first place, the newest part of this great crystalline series is unc« 
formable to the ancient fossiliferous or so-called primordial ro'^cjka 
which overlie it ; so that it must have undergone disturbing mo ^ve- 
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ents before the latter or primordial set were formed. Then again, 
16 older half of the Laurentian series is unconformable to the newer 
>rtion of the same. It is in this lowest and most ancient system 

* crystalline strata that a limestone, about a thousand feet thick, 
IS been observed, containing organic remains. These fossils have 
3en examined by Dr. Dawson, of Montreal, and he has detected in 
lem, by aid of the microscope, the distinct structure of a large species 

* Rbizopod. Fine specimens of this fossil, called Eozoon Cana* 

*nse, have been brought to Bath by Sir William Logan, to be ex- 

bited to the Members of the Association. We have every reason 

suppose that the rocks in which these animal remains are included 

e of as old a date as any of the formations named *' azoic " in 
urope, if not older : so that they preceded in date rocks once supposed 
' have been formed before any organic beings had been created. 
*But I will not venture on speculations respecting " the signs of 
beginning," or " the prospects of an end," of our terrestrial sys- 
m, — that wide ocean of scientific conjecture on which so many 
leorists before my time have suffered shipwreck. Without tres- 
wsing longer on your time, I will conclude by expressing to you 
J thanks for the honour you have done me in asking me to pre- 
3e over this meeting. I have every reason to hope, from the 
any members and distinguished strangers whom I already see 
sembled here, that it will not be inferior in interest to any of the 
•therings which have preceded it.* 



Notices of Geologioal Papers read before the British 

Association. 

The OccruREBNCB of OBGAinc Eemains in the Lattbbntian Eocks op Canada, 
^y Sir W. E. Logan, F.R.S., F.G.S. ; with communications bj J. W. Dawson, 
'L.D., F.R.S., On the Stbuctubb, and by T. Stebby Hunt, F.R.S., On the 

IlNEBAIiOGY OF THE SAME EeMAINS. 

^HE Lauren tide Mountains in Canada, and the Adirondachs in 
New York State, are composed of the oldest known rocks in 
>rth America ; and these have heen recognized hy the Geological 
rvey of Canada as a great metamorphosed mass of crystalline 
ata, quartzose, aluminous, calcareous, and magnesian, divisible 
o two groups, the Lower and the Upper Laurentian rocks, 
>bably more than 30,000 feet thick. These also, though not 
'Ognized separately, occur also in North Britain, as well as in 
►rway. In both the Upper and Lower Laurentian groups are 
kestones, of great thickness, as well as bands of graphite and iron** 
ide, — all of which have been referred by the Canadian Geologists, 
hypothetical grounds, to an organic origin. Something like fossil 
rals had been observed years since in the Laurentian limestone of 
i Grand Calumet and of Burgess ; but no definite organic structure 
LS found in them. Lately, a marble from the Lower series in 
'iiada has yielded to the microscope evidence of organic structure, 
lich Dr. Dawson identifies as being represented among known 
ganisms — Istly, by small, cellular, sessile shell-growth, like that of 
TOL. I. — NO, V. Q 



226 Reports and Proceedings : 

ihe Foraminifera known as Polytrema and Carpenieria ; and, 2iidl7, 
by radiating and otherwise arranged tubuli in the shell-walls, only 
represented in recent or fossil forms by the Vascular system' of 
the shells of some Foraminifera. Hence, although the organism 
that has given mass to the limestone in question had a wide-spread 
growth, with layer after layer in considerable thickness, forming a 
reef by itself, yet Dr. Dawson finds it to be Foraminiferal in its 
character, and therefore refers it to the Rhizopods, with the name of 
Eozoon Canadense. The structure of this fossil is often lost in the 
altered limestone, especially when dolomitic ; but in some cases 
magnesian silicates (augite, serpentine, &c.) have replaced the sar- 
code or jelly -flesh of the Rhizopod, even in the tubuli or * vascuUr 
system.' Hence the order and shape of the chambers are more 
or less distinctly traceable, and the tubuli are replaced by threads of 
mineral matter, remaining after the calcite has been removed by 
dilute acid. Dr. Dawson, however, in transparent slices under the 
microscope, made out the structure of Eozoon^ before specimens that 
could be dissected by acid had been experimented upon ; and the 
latter confirmed the results he had aiTived at. 

The silicates replacing the sarcode of the original animal are white 
pyroxene, serpentine, loganite, and pyrallolite or rensselaerite. The 
pyroxene and serpentine are often found in contact, filling con- 
tiguous chambers in the fossil, and were evidently formed in con- 
secutive stages of a continuous process. Sometimes the shell- 
skeleton has been replaced by dolomite, and then the finer details of 
structure are lost. The infilling of the chambers with the silicates 
in Eozoon is strikingly analogous to the replacement of the sarcode 
of recent and fossil Foraminifera by glauconite. 

In one of the limestones (Grenville), the thin wavy laminse of 
calcite and serpentine are traceable in patches, about a square foot 
in extent, and 5 or 6 inches thick. Beyond thesOj a granular mix- 
ture of the two substances, sometimes with the peculiar minute 
structure, represents, it would appear, ruined masses of Eozoon^ 
passing off into calcareous rock; whilst the whole is both based on 
and covered by white pyroxene in irregular masses, some of them 20 
yards long by 4 or 5 yards wide, full of small patches of calcite, also 
showing the structure of Eozoon, The upper surface of each pyroxenic 
band generally bears a layer of serpentine, from ^ inch to 6 inches 
thick. Sometimes other modifications of these minerals occur, 
together with lenticular quartzites, 1 foot thick and several yards iu 
diameter, containing flakes of graphite. The pyroxenic masses 
characterize a thickness of about 200 feet in the marble, which is one 
of the lowest bands in the Grenville zone, 1 500 feet thick altogether, 
but subdivided by great bands of gneiss. The authors state that 
the structure of this serpentinous marble suggests that it has been 
built up as a great Foraminiferal reef ; the pyroxenic masses repre- 
senting the older portions, successively broken up and worn down, 
and covered by new growths o{ Eozoon, represented by the calcareo- 
serpentinous portions. Mr. Sterry Hunt observes that this marble 
shows that the formation of magnesian silicates was not incompatible 
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.h the existence and preservation of organic forms, and that these 
cates have resulted, not from subsequent metamorphism at great 
)th8, but from reactions going on at the earth's surface, as he has 
sadj pointed out in published papers, with regard to the deposition 
silicates from natural waters, — the Tertiary beds of sepiolite with 
)lite, and the formation of glauconite (hydrous silicate of protoxide 
iron and potash, often with alumina), in all ages from the Silurian 
Ji^ards, especially in company with organic forms {Foraminifera^ 
.), as observed by Ehrenberg, Mantell, Bailey, and Pourtales. 
len dissolved silica comes in contact with iron-oxide rendered 
able by organic matter, the resulting silicate (glauconite) is formed 
^he cavities of minute sea-shells; so, probably, the magnesian sill- 
es associated with the Eozoon may have been formed^ Mr. Hunt 
;gC8ts, by the direct action of alkaline silicates, either dissolved in 
face-water or in those of submarine springs, upon the calcareous 
I magnesian salts of the sea-water ; and he is now conducting 
)eriments towards the elucidation of the facts. 



THE Measubb of Q-eolooical Timb by Naturax Chbonometbbs.^ By Pro- 
fessor Phillips, F.E.S., F.G.S. 

DISTINGUISHING, in the first place, between the history of 

operations in the sea and on the land, by which the succession 

iDcient phenomena is determined, from the attempts to ascertain, 

t the relative, and finally the absolute chronology of these events, 

author noticed several orders of natural efiects which, being 
ceable through the later geological periods, and still in progress, 
med the fittest to be employed in the measure of CsBuozoic time, 
amples are found in the action of streams wearing away their 
innels, or depositing sediment ; in the formation and growth of 
bt-moor ; in the filling up of lakes ; and, finally, in the accumu- 
on of detritus in conical mounds at the foot of precipices by fall- 

of rocks or torrents of water. The last case was illustrated by 
wings, and a description of the remarkable mounds of La Tini^re 
the Lake of Geneva, near Villeneuve, which have been investigated 
M. Morlot. At this place one of the mounds, the least ancient, 

been cut through by the railway to a depth of between 20 and 
feet. The section exposes the materials usually found in such 
unds — large and small pebbles and sand ; but, in addition, three 
ids of loamy nature, six to eight inches thick, are seen to range 
allel to the general surface, one 4 feet below the surface, another 
feet, the third 19 feet. The bands contain charcoal, and have 
her the aspect of vegetable earth, in part stained yellow. With 

upper one were found Roman reliquiae — fragments of tiles and a 
n ; the middle one yielded no such objects, but some bronze ar- 
es ; the lower one, coarse pottery, also fragments of bones of 
Q and animals. Professor Phillips was so fortunate as to obtain 
>n this lowest band, by his own research, a portion of cranial 
ie, which^ by the help of Mr. C. Robertson of the Oxford Museum, 

* 'The Keader/ Oct. 1, 1864. 
Q2 
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he finds to be, as he had conjectured, part of the occipital bone ol 
man. From these facts M. Morlot inferred that at three successi^v^ 
epochs the action of the torrent spread the reliquise of human oc 
cupation over the growing delta of La Tini^re,— that the epochs m»j 
be approximately calculated at 1600, 3800, and 6400 years ag-o 
And he refers these dates to particular points in the 'Roman, 
* Bronze,' and ' Stone' periods ; so that the earliest trace of me^x 
in this delta is between 6000 and 7000 years old. No stone imple- 
ments occurred in this mound. The age of the whole mound is 
estimated at 10,000 years. M. Morlot also applied the same method 
of computation to the earlier and larger conical mound of La Tini^re, 
which was deposited while the Lake of Geneva was maintained at^a 
higher level. The result gives for this cone one thousand centuries ; 
and M. Morlot regards it as a fair approximation to the length of 
'Post-glacial' time — the term * Post-glacial,* as we employ it in 
England, being supposed to agree with the end of the last great 
extension of ice in the Alps. 



On Glacial Distbibtttion of Gbanitb Blocks. By Professor Phillips, F.R.S. 

FOR more than thirty years the attention of the author has been 
earnestly fixed on the remarkable facts which have been ob- 
served by Professor Sedgwick and himself in regard to the dispersion 
of granite blocks, from Wasdale Craig, over high and low ground 
across Yorkshire and certain tracts of neighbouring counties. While 
in the drainage of the Eden and the large tracts embraced hy the 
northern and eastern branches of the Humber, and the long depres- 
sion on the western side of the Carboniferous chain of Yorkshire 
and Lancashire, these blocks occur even plentifully, they are quite • 
unknown in every part of the country to the westward of the parent 
rock. In tracing the course of the blocks from the extreme south- 
east of Yorkshire back to their origin^ it is found that they hy no 
means follow the valleys and avoid the heights, but that, on the 
contrary, with little or no diflference, they occur alike on hills and 
dales, though not on the very highest, until on Stainmoor, at the 
extremity of Yorkshire, they appear on surfaces raised 1,400 fe^^ 
above the sea. Through this Pass of Stainmoor, which, though so 
much elevated, is in fact a great transverse depression in the Car- 
boniferous chain, the blocks have passed on through a strait of an 
ancient sea. At no other point have the blocks crossed the chain. 
Turning now to the west, we remark that in all the intermediate 
country, whether elevated to about 1,000 feet above the sea, or only 
to about 500, blocks of the granite are frequent ; and on approach- 
ing the site from which all have passed, they grow so numerous as 
even to be counted by hundreds and thousands. 

The blocks are often of very large size : some within two or three 
miles of the Craig are 12, 14, 18 feet, and even more, in the largest 
dimensions ; and at Thirsk, 70 miles off*, a block was found 13 fee* 
in diameter. They seldom appear to have been rolled, but ye*> 
perhaps by ordinary surface-waste, they have often become blunted 
at the angles. On the whole, the author is convinced, by his 
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frequent examination of the phenomena, that the distrihution to 
such great distances, in directions not conformed to natural courses 
of drainage, can be best explained by the agency of ice ; 2. That 
it cannot be effected by glacier- movement on the land at its pre* 
sent absolute elevation ; 3. That it cannot have been performed 
by iceberg-flotation in an ocean, if the present relative eleva- 
tions of the country were then the same as now; 4, That the 
excessive abundance of blocks near the Craig, and in the region 
fronting it to the east, seems to require the supposition of a con- 
siderable disturbing force, which greatly shattered the Craig, and 
provided a large quantity of removable blocks before the ice-action 
came on. On the whole, the author supposes that during the Gla- 
cial Period such a disturbance took place; that the Lake-district was 
depressed; that icebergs formed from shore-ice, and at moderate 
dej)th8 in the sea, carried away many of the loosened blocks, over 
the region far away to the east, while that was relatively lower than 
it is at present, and that afterwards the distribution of the blocks 
near Wasdale Craig took place while the land was rising. He com- 
putes roughly, that if the blocks now visible in the region round 
Wasdale Craig were restored to it, and placed in the granitic ai*ea 
iiow exposed, they would cover it in every part to the depth of 
about three feet. The blocks of stone now seen to be loosened 
around the Craig, and lying against its steeps, would not amount to 
1000th of this quantity; from which the author draws an argument 
in support of his views, of the preparatory concussions necessary to 
provide enough masses for the ice to transport. On another point 
of some difficulty he offered a few remarks. Both near the Craig, 
*nd at small distances from it, the quantity of other stones distri- 
buted with the granite is relatively very small, and the masses are 
of small magnitude. At very great distances, as 60 or 80 miles 
*way in Yorkshire, this disproportion as to quantity is less remark- 
able; but the granite blocks are still usually the largest. The author 
believes that the difference of magnitude between the granitic and 
*be schistose blocks may be understood by the much greater pre- 
valence of joints in the latter, which produces now, on some slopes 
near Wasdale Craig, pretty extensive * screes,' while the sides of the 
granitic cliffs are encumbered with large rock-masses. The difference 
of quantity he supposes to be explicable by the peculiar conditions 
of the formation of the ice, which he conceives to have generally 
Packed up the blocks by adherence to the lower surface of the freez- 
ing mass, and not, as in glaciers, to have received them on the upper 
surface. 

Ok thb Fobmation op cbrtain Valleys near Kirby Lonsdalb. By Professor 

Phillips, F.R.S., F.G.S., &c. 

'pHE author desired to call the attention of geologists, who were 
engaged in considering the theory of the origin of the valleys, to 
*^e necessity of keeping in view, not only all the real causes which have 
^n concerned in changing the level and modifying the surface of the 
^^^id land, but also the peculiarities of the rocks themselves, in regard 
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to the resistance they might offer to the waste occasioned by tl 
mechanical and chemical agencies of water. He proposed to shon 
in regard to certain great ridges and hollows which limit tli 
drainage of the Lune and its branches, that these were plain] 
sketched out by ancient subterranean movements; that in regai 
to particular streams, as the Lune and the Rother, there must ban 
been valleys on part of their course before the age of the Old Re 
Sandstone ; and that the courses of others, as Leek Beck and Bai 
bon Becky were marked out by great faults; while others, not i 
directions of such faults, were yet traceable to lines of weakness i 
rocks, occasioned by joints, having a determinate relation to thei 
fractures. The conclusion from the whole being, that the mai 
features of the inequalities of the earth's surface were always refei 
able to displacements of the rocks and lines of weakness dependei 
on them; and that the agencies of waste along these directions we. 
ancient operations of the sea, at the rising and filling of the level 
the land, and other operations, sometimes very ancient, but oft^ 
still in force, depending on atmospheric vicissitudes. In referen* 
to the latter, the author gave proof, from the upper part 
Leek Beck, that the narrow rocky limestone glen which runs i 
toward the ' County-stone ' is nothing else than a line of ancie 
subterranean ca\erns, of which the roofs have fallen in; and th 
this process is still in progress, the water being received in * swa 
lows ' at higher levels on the slope of the moors, and employed 
dissolving the calcareous rocks on its passage. Thus the valley 
question, and many others similarly situated, were not excavat* 
from the surface, but, after long ages of underground action of wat€ 
were formed by the falling in of the unsupported roofs. After tb 
had occurred, the usual surface-action of running water had mod 
fied the sides and the slopes. 



On thb Thbbmal Waters of Bath.* By Dr. Daubbny, F.R.S., F.G.S., Profetf 

of Botany, Oxford. 

A FTER alluding very brie'fly to the mineral constitution of tl 
-^^ Bath Waters as affording no adequate explanation of the tsx 
dicinal virtues ascribed to them, the author proceeded to one poii 
of scientific interest connected with their appearance — namely, tl 
large volume of gas which they have gone on constantly disengagini 
apparently from time immemorial. The nature and amount of thi 
were made the subject of the author's examination, in the year 183^: 
during an entire month ; and the result arrived at was that the ga 
consisted mainly of nitrogen, which is present, indeed, in most othe; 
thermal waters, but in none so copiously as at Bath. Judging frofl 
the circumstance that the majority of these springs are associated 
with volcanos, and likewise that the same gas is freely evolved 
from the latter both in an active and in a more dormant condition, 
we may fairly infer that the evolution of nitrogen at Bath is in some 
manner or other connected with the same widely spreading and deep- 

* Read before the Chemical Section. 'The Eeader,' Oct. 1, 1864. 
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seated cause. And, if this be the case, the phenomenon in question 
acquires an additional interest, as affording a possible clue to the 
true nature of the processes which give rise to volcanos as well as 
to thermal springs. Now this evolution of nitrogen seems best to 
admit of explanation by supposing a process of combustion to be 
going on in the interior of the globe by which oxygen may be 
abstracted from the common air which penetrates to these depths, 
whilst the residuary nitrogen is evolved. What may be the nature 
of the bodies by which this process of combustion is maintained 
must, from the depth at which the latter is carried on, be ever 
shrouded in mystery ; but it is at least certain that, whilst they 
cannot belong to the category of those which supply fuel for the 
ordinary processes of combustion of which we are ourselves eye- 
witnesses, there is nothing in the nature of the products resulting 
from volcanic action inconsistent with the idea that metals possess- 
ing a strong affinity for oxygen, but not already combined with it, 
might, if they existed in the interior of the earth, be instrumental in 
prodacing the supposed combustion. And, if we indulge in specu- 
lation, it may be maintained, with some show of probability, that 
the bases of the earths and alkalies which constitute the present 
crust of the globe would have existed originally uncombined with 
oxygen, and therefore must at one time have been subjected to that 
very process of oxidation and combustion which we imagine to be 
at the present time continued. The author therefore suggested that 
volcanic action may be owing to certain chemical reactions proceed- 
ing in the interior of the globe between the constituents of air and 
Water, on the one hand, and the metallic bases of the earths and 
alkalies on the other. After developing this theory, the paper con- 
cluded with pointing out a practical use to which the waste waters 
of the thermal springs of Bath might be applied after they had fed 
the several baths ; suggesting that, if, instead of being at once dis- 
charged into the river, they were first conveyed through under- 
ground pipes a few feet beneath the surface within a given area, 
the warmth imparted to the soil would prove highly favourable to 
the culture of tender exotics, and that, if the ground were further 
protected from cold by a glass roof, a winter-garden might be 
obtained with scarcely any further expense beyond that of the 
•original outlay. 

Or TBI CU.USB OF THB ExTBICATION OF CABBONIC-Acm FROK THE InTEBIOB OF 
THB EiLBTH, AMD ITS ChBKIOAL AcTION UPON THB CONSTITUENTS OF FeL- 

sPiTHic Rocks. By Dr. Daubeny, F.R.S., F.G.S., &c. 
T^HE author made some comments upon a theory advanced by 
■^ Professor Bischoff, of Bonn, in his work entitled * Elements of 
Chemical and Physical Geology,' in which the elevation and dislo- 
^ion of certain rocks were attributed to the decomposition of fel- 
spar, through the agency of carbonic- acid, disengaged from the 
interior of the earth, seeing that the products of the decomposition 
of granite are found to possess a lower specific gravity, and there- 
fore occupy more space than the original materials of the rock. 
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Sach a change would doubtless occur in granite and trap, if acted 
upon by carbonic-acid at temperatures below 212**; but above that 
point the very opposite would be obtained, inasmuch as silica would 
then take the place of carbonic-acid, and, consequently, if brought 
into contact with earthy or alkaline carbonates in the interior of the 
earth, would produce silicates and expel carbonic-acid ; as, indeed, 
was long ago pointed out by the author of this paper, in his work 
on volcanos, and is insisted upon by Professor Bischoff himseli^ in 
other parts of his volume. It seems difficult, therefore, to attach 
much importance to the cause assigned by Professor Bischoff for ttie 
elevation of strata ; especially considering that the loss of substance 
incurred through the removal of its alkali by the agency of carbonic- 
acid, would go far towards counterbalancing any expansion due to 
the lower specific gravity of the kaolin resulting, and moreover recol- 
lecting that no theory which professes to account for the elevation 
of certain portions of the earth's surface ought to be accepted, if it 
does not embrace likewise the corresponding phenomenon of the 
sinking or depression of others. 



In a note On the Occurrence of the same Fossil Plants xn 
THE Permian Rocks of Westmoreland and Durham, Sir R. ^ 
MuRCHisoN stated that certain forms of fossil plants not previously 
known in the Permian Rocks of the NE. of England have h&^^ 
found by Mr. Lyall in the Marl-slate under the Magnesian Linc»-*' 
stone of Westhoe, Durham. These, one of which is a well-kno^^^ 
species ( Ullmannia selaginoides), were all identical with those fon ^•^^ 
by Professor Harkness in the plant-bearing shales of the Perm! ^^ 
rocks of Westmoreland (see Joum. Greol. Soc, vol. xx. p. IS**^^)' 
Sir Roderick further remarked, that, by the occurrence of tb^^^^ 
plant-beds, the sandstones and conglomerates of Westmoreland hau^ ^' 
been shown to be the true equivalents of the calcareous Perm^— * 
rocks in Durham. 

On the Belations op the Silubian Schists with the Quabtzose Eocks of So«=;^^^^ 

Africa. By R. N. Eubidoe, B.M. Lond. 

rriHE quartzose sandstones of Table Mountain rest unconforma^^^^ 
-*- ^on slates and schists, and are continuous with ranges of 1:^5^ 
lithological character in the Eastern Province, where, however, tkr^^e 
are interstratified with schists. This diversity of relation had ^6< 
former geologists to separate the clay- slate of Cape Town from ^'^^ 
schists of the East and the Interior ; but the author had conjectii-^»'^<^ 
some years ago that the schists and slates throughout the Col^^^^f 
belonged to one great formation. Evidence had been hrovt-^ht 
forward before to show that this was probably the case ; but on// 
now was it clearly established by the production of Devonian fossils 
from many localities both in the Eastern and Western divisions of 
the Colony ; and a species of Knorria from Swellendam, closely re- 
sembling one from the Kowie Mouth, proved the identity o€ the 
schists of those two localities. A map was exhibited, which showed 
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the changes necessitated by these discoveries in the geological map 
of the Colony. Yet Dr. Rubidge considered this correction of slight 
importance in comparison with the principle which led him to 
establish it as a truth. This principle was the change of rocks of 
different ages into continuous quartzites. This change, he gave 
reasons for thinking, was due to molecular action with the aid of 
water, and was chiefly superficial. 



On thb Geologt of the Pbovincb of Otago, Nbw Zealand. By Dr. James 

Hbctob, F.G.S. 

TN a letter to Sir R. Murchison, with maps, sections, and photo- 
•^ graphs of fossils, Dr. Hector briefly described the geology of 
the Province of Otago. On the west rise mountains of metamorphic 
rocks, cut into by fiords at the coast, and furrowed by long, deep 
lakes on their eastern ranges. The base rocks are foliated and 
twisted gneiss, granite, syenite, and diorite (w, /, k) ; and are 
flanked by hornblendic slates, micaceous and hornblendic gneiss, 
clay-slate, and quartzite, with felstone-dykes, serpentine, and marble 
(^), which support sandstones, slate, and porphyritic conglomerates 
{j9)i possibly of Lower Mesozoic age. Further to the east, beyond a 
great valley, grey and blue gold-bearing schists (i) form a wide 
flattened boss, and are seen to throw off the hornblendic slates (Ji) 
and sandstones {g) to the west, and only g to the east. These old 
slaty rocks (t), often micaceous, quartzose, or chloritic, were descnbed 
^n some detail, as forming a triple series ; they bear ancient lake- 
deposits (cf), with brown-coal, and the great gold-drift, as shewn by 
special maps and sections. East of the schistose country are — 1. 
^iiclined sandstones with estuarine shells and excellent brown-coal 
(^); 2. marine clays with septaria (c) ; and 3. the white crag (Jb) — 
* Ototara limestone' of Mantell. Some marine beds, possibly con- 
temporaneous with dy also occur near the coast. The carbonaceous 
"^ds e may possibly be Upper Mesozoic, the others {d-h) are Tertiary. 
There are also extensive alluvial deposits. Volcanic rocks occur 
^t Otago Harbo.ur and elsewhere near the eastern coast, and are of 
*^te Tertiary age. The author thinks that the country was higher, 
*nd glacial action greater, in Post-tertiary times than now, but that 
^o great or general submergence has taken place since. 



Oi«- THE Coal-mbasubes OF New South Wales, "with SrisiFEa^ Glossoptsais, 
AND LxpiDOJiEitDBON, Bj WiLLiAM Keene, Esq., Examiner of Coal-fields and 
Keeper of Mining Kecords, New South Wales. 

A GEOLOGICAL map of the country as far as examined by the 
"^^ author, and a generalized section, illustrated this paper, which 
deferred, firstly, to the existence of ^c/emmVe^ (indicating Secondary 
I'ocks) near the River Belliando, in Queensland ; 2nd, the sili- 
ceous fern-shales with dicotyledonous leaves, from the southern 
part of N. S. Wales, which the author thinks to be older than the 
Coal-measures ; 3rd, the ' false coal-measures ' or ' Wyanamatta 
Shales,' in the upper part of the * Sydney sandstone ; ' 4th, the ex- 
istence of eleven workable seams of coal in the true Coal-measures 
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of N. S. Wales, and the occurrence of Vertehraria and GlossopU 
throughout the entire series. Pacht/domus and Belleraphon (abui 
dant) and Spirifer (rare) are found towards the lowest seams ; ai 

here, as well as lower down, Spirifer^ Fenestella, and OrthocerG 19 

abound. A Heterocercal Fish has also been found in the shale abo ^ ■e 
the * Yard Seam.' Siliceous grits underneath the lowest seam co r i « 
tain Lepidodendron {Pachyphlcetis) ; 5th, the author alluded to tl 
volcanic phenomena of the Peale Ranges, which have been upheave 
since the Coal- period ; indeed, in some of the lavas Mr. Keene foui 
a fresh- water mussel of a probably existing species ; 6th, r e u 
f erring to the aurirerous quartz-rocks, shales, and fossiliferous lim t 4 - 
stones, on which the Coal-measures lie unconformably, the authc^zDr 
stated that he believed these older rocks were mutually connecte^^d, 
and belonged to one and the same system of strata ; and that, besid -«^s 
gold, the quartz was rich with copper- and iron-ores. An illustrati ^ e 
series of specimens accompanied the paper; and the author referr^^sd 
to a still finer collection deposited in the Bath Museum in 1862. 




In a letter addressed to Sir Roderick Murchison, Mr. J. M^-^c- 
KENZiE indicated that a coal-seam thirty-eight feet thick, and of 
good quality, had lately been discovered in New South Wales, thiBc^ty 
miles distant from any known coal, and that it belonged to the tr — 113 
Carboniferous age. 



A Brief Explanation op a Geological Map op the NEic^a^H- 
BOURnooD OF Bristol and Bath, by W. Sanders, Esq., F.R^ S., 
F.G.S., was a very clear and concise description of his large maj^ of 
the district, prepared by reducing 220 parish-maps to the scale p^ 
4 inches to the mile, or 20 chains to the inch, with the colouring ^° 
accordance with that used by the Government Geological Surv^^J* 
The area represented is 36 miles long from N. to S., and 30 mi- ^^^ 
wide from E. to W., including the Tortworth, Clevedon, Wrax^^^^^» 
Mendip, and Cotswold Hills; and presents the general features <^ "^^ 
disturbed coal-basin, with its boundaries well defined on all sides ^^^' 
cept the eastern. Soae tracts of limestone project fVom its west^^^^ 
border. Nearly the whole of its interior is occupied by strata ^^ 
Mesozoic age. Exterior to its northern boundary, Silurian str^^^** 
appear. On the east and south the country is covered by strata^ of 
the lower and middle divisions of the Mesozoic or Secondary syst^?=^ ^* 
On the extreme south-eastern corner a small tract of the Greenscifc'^^^ 
formation is seen. Thus, the map comprises a large portion of <>i0 
geological series, ranging from the Lower Silurian up to the low^er 
division of the Cretaceous system. The author then proceeded- ^ 
point out the position of each geological formation, and their relations 
with the hill-ranges and valley-systems. The Coal-measures, opexied 
up by the Kingswood, Nailsea, and Radstock pits, were especially men- 
tioned, as being 5000 feet thick, and divisible into lower and uppe^ 
series, separated by the Pennant Grit, and containing about 90 i'eet 
of coal-scam«, of which the half is more or less workable. Ou/y 
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one half of the Coal-beds of the northern part of the basin, and less 
than a tenth of the southern portion, come to the surface. The 
al^sence of the Permian Beds, and the unconformability of the New 
Ited Sandstone were also duly noticed ; as well as the distribution 
of the Penarth Beds (formerly thought to be part of the Lower Lias). 
Xhe superficial alluvium, with peat, was alluded to; and, lastly, a 
brief mention of the greenstone and vesicular trap-rock traversing 
tbe Lower Silurian strata and the Carboniferous Limestone at eight 
spots, concluded this geological history of the prominent features 
of the country. 

On the Geology of thb South-West op England.* By C. Moobb, Esq., F.G.S. 
r I iHE author pointed out certain physical features which led him 
-*- to the conclusion that the Mendip Hills had performed an im- 
portant part in modifying the physical geology of the West of 
England, and that it was probable that that range of hills had proved 
a barrier to the incursion of the Secondary seas which washed their 
southern slopes. He then observed that, whilst the Secondary rocks 
outside the coal-basin were generally deposited conformably, those 
on the outer edge, and within the Somersetshire coal-basin, afforded 
evidences of general unconformability, and were found under very 
abnormal conditions ; his view being, that the Mendips were at 
times only so far depressed as to admit of occasional irruptions of the 
sea within the coal-basin ; the deposits of the New Red Sandstone 
and the Rhaetic and Liassic seas being very thinly represented 
tberein. 

The Rhsetic beds are a group of strata intermediate between the 

Trias and the Lias. Though thinly represented in this country, as 

compared with the Continental beds, they were shown to be of great 

interest in a palseontological point of view. Mr. Moore described 

the contents of three cartloads of deposit of this age, that he had 

found washed into a fissure of Carboniferous Limestone near Frome. 

^rom this he exhibited twenty-nine teeth of the oldest Mammals, 

^hreeonly having been previously found ; together with relics of nine 

genera of Reptiles, most of them new to this country, and fifteen 

genera of Fishes. Mr. Moore produced to the meeting 70,000 teeth 

of the Lophodus alone as the result of his labour, and stated that the 

three loads of clay had yielded him probably one million specimens. 

He then referred to the ironstone of the Middle Lias in the North 

of England, and remarked that one land-proprietor alone possessed 

there a quantity which, it had been calculated, when converted into 

^ron, and sold at the present price of iron, would bring in money 

enough to pay off the national debt. The same beds, he remarked, 

occurred around Bath, and in the West of England ; but, from their 

not containing quite so much iron, and from their being thinner, the 

^air City of the West would be spared the mortification of finding 

blast-furnaces springing up around. Passing to the Upper Lifis, Mr. 

Moore described a very remarkable bed containing remains of Insects, 

* 'The Reader,' Oct. 1, 1864. 
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Fruits, Crustaceans, Fishes, and Reptiles. In doing this he produced 
a number of nodular stones, and riveted the attention of the audieace 
by affirming that he was enabled to say that one contained the tskil 
of a Pachycormus, that a second contained a head of a similar Fisli) 
a third a perfect Fish, whilst another held in its stony embrace a 
Cuttle-fish, which, it was prophesied, would contain the cuttle-bone 
and ink-bag. Hammer in hand, Mr. Moore proceeded to open them, 
when, to the great amusement and delight of the Section, the fish lie 
had previously indicated was discovered ; and the most interesting 
specimen was that which contained the Cuttle-fish. When Mir. 
Moore broke open the stone, not only was the Cuttle-fish visible, bxit 
the dried inky fluid — the sepia — ^was discovered, as in a Cuttle-fi.sh 
of the same kind that might be taken out of the sea at the preseiit 
day. There was as much of it as would fill an ordinary ink-botfele. 
He then produced some very perfect specimens oilchthyosauri^oxjtTi^ 
in the neighbourhood of Bath, and a specimen of a fish, about tJD& 
size of a salmon of six or seven pounds weight, and so perfect in 3.t8 
form and appearance and shape that, but for its colour, as Mr. Moc:>:re 
said, it might be handed by mistake to the cook to dress ; and 3^^^ 
millions and millions of years must have elapsed since this fish liv^^ 
and moved about in the water. In the Mammaliferous Drift, wh^ <^ 
covers the Bath basin, and passes into the adjoining valleys, ^C-l^e 
remains of extinct Mammalia are abundant, and Mr. Moore exhibi'C^ed 
many specimens. 



On thb FoBAMnoFBBA. OF THE IJpFBB AND Mtodlb Lias. By H. B. Bbadt, F.K^^ 
nriHE author stated that for some time past he had had MnChac^^et 
-*- Moore's beautiful collection of Lias Foraminifera in his hands^ ^ 
work out, and that he had been requested to give some accounC> 0' 
them to the Section as supplementary to Mr. Moore's paper on ^^^h( 
Geology of the District, which had just been read. After enumei^^*' 
ing the few scattered memoirs which form the scanty literature ol 
the subject, a brief outline was given of the great Nodosarian gro '■-■Pi 
to which almost all the Rhizopods of the Upper and Middle L^^^ 
belong. Passing allusion was also made to the so-called ' Numiv^u- 
lite' of the Lias (Involutina), of which a notice appears in ^i:>ur 
present Number. The author further stated that he was at pre&^o* 
engaged upon the Liassic Foraminifera generally, and exhibitec3- * 
series of drawings of the species occurring in the upper and mid- ^^^ 
portion of the series. 

On the Ehjetic ob Pbnarth Beds op the neighbourhood op Bristol -AND 
THE South-west of England. By WrHr Bbistow, Esq., FJLS., F.G.S., o*" 
THE Geological Survey op Great Britain. 

TN this paper Mr. Bristow stated that, the Directors of the Grco- 
-■- logical Survey being desirous of learning how far the Rhsetic 
strata were capable of being represented by means of a separate 
colour on the Survey-map, he visited some of the localities in the 
West of England where the beds in question were best displaced ; 
and, in company with his colleague Mr. Ether idge, he measured 
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ona of tliem at S&Iifotd, Uphill, Ann. GaHen-Clifl; WsMliei, 
urtb, and other places. 

he geaervl secIioD of these beds in the n^ghboarhood of Bristol 
then described^ and illnitnted bj mean^ of diagnuns. The 




and haidor imlu- 
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middle part was shown to be a mass of black paper-shales containing 
Avieula contorta, a shell eminently characteristic of the formation, 
and thin beds of a tough bluish-grey limestone, coarsely fissile, and 
containing great numbers of another characteristic shell, Pecten 
Valoniensis, as well as Cardium Rhceticumy &c. These black paper- 
shales, with their thin included bands of even-bedded, tough, blue- 
grey, fossiliferous limestone, are well shown in the railway-cuttings 
at Patchway, opposite to and on either side of the Station. It is 
towards the lower part of these paper-shales that the bed so well 
known to collectors by the name of the *Aust Bone-bed' is met with 
at Aust Passage, at Garden-Cliff near Westbury-on-Severn, at 
Penarth, and in other localities in the West of England. In those 
localities, as well as at the Patchway Cutting of the South- Wales 
Union Railway, this curious bed contains immense numbers of the 
bones, teeth, and scales of Fishes and Saurians, together with their 
fossil excrement (coprolites) — becoming in places a true bone-breccia, 
and very commonly highly pyritiferous. 

The lower portion of the Rhaetic strata consists of alternations of 
hard and soft marls, passing gradually into the red and green marls 
of the Keuper formation, upon which they are based. 

The junction with the overlying Lias is of a more decided nature, 
and is denoted by the presence of Ostrea liassica, Modiola minima^ 
and Ammonites planorbis in the lowest Lias; the two former shells 
being especially abundant and well preserved at Penarth, and the 
last in the shales at Watchet. 

The upper subdivision of the Rhaetic beds consists, for the most 
part, of alternations of limestones, marls, and clays, and includes 
certain beds which are commonly known as • White Lias,' from the 
occurrence amongst them of a smooth-grained compact limestone 
(resembling the lithographic limestone of Solenhofen in texture and 
general appearance), to which the name * White Lias' is usually 
given by some of the quarrymen of the West of England. The well- 
known *Cotham marble,' or * Landscape-stone ' of the dealers in 
polished rocks at Bristol, is almost universally met with in the lower 
part of the White Lias series of the neighbourhood of Bristol, and 
in Dorsetshire; and thus affords an easily recognized horizon of 
great value in defining the upper boundary of the Rhaetic series. 

In conclusion, Mr. Bristow directed attention to the circumstance, 
that, it being desirable that a name borrowed from a British localiiy 
should be used on the Map of the Geological Survey to denote the 
Rhaetic Beds, he was induced to recommend, at the suggestion of th^ 
Director-General, that the- term * Penarth Beds' should be adopted 
for that purpose. That name was selected by Sir Roderick Murchi- 
son, partly because none of the other places where sections of the 
beds under notice are displayed are of sufficient importance in them- 
selves, or afford names sufficiently distinctive for the purpose in view; 
but chiefly because the docks and other great works now in course 
of construction by the Marquis of Bute, and the vast numbers oi 
ships which make use of the Penarth Roads, confer additional i"^' 
portance on a locality where the beds are highly developed and well 
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)layed — where they may 1^ recognized from far out at sea, in the 
's and bold headland forming the coast — resting on the red marU 
;he Keuper and overlain by the pale-coloured Liassic strata, in 
ch the fossils are altogether dififerent. 



TVO OUTMBBS OF LlAS AND BhJBTIC BeDS AT KnOWLE AND NEAB WoOTTON 

Wawen in Solth Wabwickshibb. By the Bev. P. B. Bbodib, F.G.S. 
HE chief object of the author in this paper was to describe 
the Liassic Outlier at Copt Heath, where the limestones were 
merly worked by a shaft long since abandoned. These appa- 
tly belong to the ' Saurian beds,' and the associated shales con- 
Q well-preserved specimens o^ Ammonites planorbis. Near this 
>t, on the canal -bank, in a very obscure section, some black shales 
y be seen overlying the Red Marl, on the top of which are small 
tached masses of thin-bedded sandstone, of a brown and yellow 
lOur, in which impressions o^Pullastra arenicola were abundant — 
shell which always occurs low down in the series, in connection 
th the * bone-bed,' and seems to have a very limited range. These 
presentatives of the Rhsetic beds had not been previously noticed 
Warwickshire, and this is their extreme northern limit in that 
unty ; but they have been detected further north in Staffordshire, 

Mr. Howell of the Geological Survey. The paper also gave an 
count of some other outliers in Warwickshire, where the lowest 
ds of the Lias are exposed, including the * Insect-beds,' with 
merous remains of Insects, and lower strata containing the cha- 
3teri8tic Estheria andPec^n Valoniensis, In all these cases, they 
n be readily identified with the basement-beds (Rhaetic) over- 
ng the Red Marl in Gloucestershire, though much reduced in 
ickness ; and, though no actual bone-bed has as yet been seen in 
M, it may possibly be present in some places which have escaped 
Jlose examination. 

THE EUBYPTBBIDJS, WITH DESCRIPTIONS OF SOME NeW GeNEBA AND SPECIES. 

By H. WooDWABD, Esq., F.Z.S., F.G.S. 

^HE Palaeozoic Crustacea included in this family have already 
formed the subject of papers read before the Association by 
Jssrs. Page and Salter, and were first discovered in America by 
'Kay in 1826. The only separate memoir, however, is that in the 
'ological Survey Memoirs, 1859, by Messrs. Huxley and Salter, 
her descriptions are to be found in the Quart. Journ. Geol. Soc, 
lU's Palaeontology of New York, &c. During the past five years 
merous additional specimens have been discovered, better illus- 
^ting those already partially known, and affording many new forms. 
le author proposed the following classification of the genera and 
'cies, and gave descriptions and figures of the principal British 
•ms:— 

1. EuEYPTERrs, De Kay. 

Jyptems Scouleri, Hihhert] Lower Carboniferous Rocks, Fifeshire. 

niammatus, Salter ; Coal-measures, Manchester. 

tliropleura (Eurypterus) ferox, Salter) Coal-measures, Coalbrook-dide, 
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Eurypterus acuminatas. SaMer ; Old Red Sandstone. Ludlow. 

E. Brewsteri, H. Wooaw, (sp. nov.) ; Old Red Sandstone, Forfarshire. 

E. pygmfieus, Salter ; Upper Ludlow Rock^ Kington^ and Old Red Sandstone, 

Forfarshire. 
E. lanceolatus, SaUer ; Upper Ludlow Rock^ Lanarksliire. 
E. linearis, Salter ; Upper Ludlow Rock, &c., Kington. 
E. abbreviatus, Salter; Upper Ludlow Rock, Kington. 
E. chartarius^ Salter ; Upper Ludlow Rock, Lananishire. 

2. Ptertgotus, Agassiz. 

Ptery^otus Anglicus, Ag. ; Old Red Sandstone, Forfarshire, &c. 

Pt. minor, H. Woodto. (sp. nov.) ; Old Red Sandstone, Forfarshire. 

Pt. Ludensis, Salter ; Ola Red Sandstone, Ludlow. 

Pt. problematicus, Saker; Old Red Sandstone and Upper Ludlow Rock> 

Ludlow, &c. 
Pt. stylops, Salter ; Upper Ludlow Rock, Herefordshire. 
Pt Banksii, Salter ; Upper Ludlow Rock, Herefordshire. 
Pt. gigaa, Salter ; Upper Ludlow Rock, Herefordshire. 
Pt. peromatus, Salter ; Upper Ludlow Rock, Lanarkshire. 
Pt. bilobus, Salter 'y Upper Ludlow Rock, Lanarkshire. 
Pt. arcuatus, Salter, Lower Ludlow Rock, Leintwardine. 

3. Slimohta, Page. 

Slimonia acuminata, SaUer, sp. ; Upper Ludlow Rock, Lanarkshire. 

SI. (Pterygotus^ punctata, Salter, sp. j Upper and Lower Ludlow Rocksi 

Westmoreland and Shropshire. 
SI. scorpioides, Salter, MS. ; tipper Ludlow Rock, Lanarkshire. 

4. Sttlonxjrus, Page. 

Stylonurus Powriei, Page ; Old Red Sandstone, Forfarshire. 
St. Scoticus, H. Woodio. (sp. nov.) ; Old Red Sandstone, Forfarshire. 
St. ensiformis, H, Woodw. (sp. nov.) ; Old Red Sandstone, Forfarshire. 
St. (Eurypterus) Symondsii, Salter, sp. ; Old Red Sandstone, Herefordshire. 
St. (Eurypterus) megalops, Salter, sp. ; Old Red Sandstone and Upper Lud- 
low Rock, Ludlow. 
St. Logani, IT, Woodw, (sp. nov.) ; Upper Ludlow Rock, Lanarkshire. 

5. Hemiaspis, H. Woodw. (genus nov.). 
Hemiaspis limuloides, Salter, MS.I 

H. tuberculata, Salter, MS. It t ji t> i t • j a:^o, 

H. optata, Salter, MS. f ^°^«' ^'^^''^ ^^^> Le"»t^«^«- 

H. sperata, Salter, MS. J 

Descriptions of some of the new forms will be found in the present 
Number of this Magazine ; and the whole will be embodied in * 
Monograph for the Palaeontographical Society. 



On the Conclusion to be deduced from the Physical Stbucturb of somb 

Meteorites. By H. C. Sorbt, F.R.S., F.G.S. 

npHE microscopical study of thin sections of meteorites had led 
-*- the author to conclude that their earliest condition of which we 
have evidence was that of igneous fusion, as indicated by the crystal 
of olivine containing * glass-cavities,' like those characteristic of t^e 
minerals in terrestrial volcanic rocks. (See Quart. Jour. Geol. Soc, 
vol. xiv. p. 453; and Proceed. Roy. Soc, vol. xiii. p. 333.) There 
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3, however, some meteorites, of which the 'Pallas Iron' may be 
cen as the type, consisting of a mixture of iron and olivine; and, 
these were melted artificially, there can be no doubt, that, the iron 
ing so much more dense would almost immediately sink to the bot- 
n, and the olivine would rise to the top, like the slag in an iron- 
mace. This at first sight appears to be strongly opposed to the 
pposition of igneous fusion; but the author contended that, since the 
'ce which would tend to separate the iron and olivine would vary 
th the force of gravitation, whilst the resistance to separation would 
chiefly cohesion almost independent of it, if the fusion had taken 
Lce where the force of gravitation was very small, the iron and 
vine might have remained fused and mixed together long enough 
allow of slow crystallization. Hence he argued that such meteo- 
es furnish us with physical evidence of having been formed where 
3 force of gravitation was much smaller than on our globe, either 
ar the surface of a very small planetary body, or towards the centre 
a larger, which has since been broken into fragments. 
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DiSCOYBBT OF ▲ CbANIITX OF ElEPBAS PSIMlOSNIUa AT IlFOBD IN EsSEX. 

F all fossils that are found, few at the present time excite more 
interest than the remains of the great extinct Pachyderms, such 
the < Mammoth' {Elephas primigenius)^ the Tichorhine Rhinoceros, 
d others. Not only have these animals been met with in a frozen 
Lte in Siberia, and have there been disinterred with all their soft 
rts preserved, but their remains are distributed in the superficial 
avels, sands, and peat-deposits throughout Europe, Asia, and North 
nerica. They are still more important as ' time-marks,' from the 
2t that they occur both in this country and in France associated 
th flint implements, — the earliest indications of pre-historic man. 
Qce British Geologists have more carefully examined the latest al- 
i^ial deposits of our lakes, rivers, and estuaries, numerous new or 
ig-neglected localities where remains of the Mammoth occur, 
ually with many other Mammals, have of late been indicated. 
noDg these we may mention Fisherton, near Salisbury, where flint 
plements also have been found with them by Dr. H. P. Blackmore* 
high-level gravel ; and these implements were described by Mr. 
hn Evans, F.S.A.,F.G.S., in the Quart. Journ. G«oL Soc. vol. xx. 
188; — the Valley of the Ouse, near Bedford, where also they are 
sociated with flint implements (see a paper by Mr. James Wyatt, 
t>. cit, p. 183), — ^Lexden, near Colchester, in peat beneath brick- 
rth (the Rev. O. Fisher, F.G.S., Op. ciL vol. xix. p. 393). They 
•ve been found also in the Hyaena-den near Wells, Somersetshire, 
' Mr. W. B. Dawkins, F.G.S. (Op. cit. vol. xix. p. 260); in a 
ick-pit at Churchbridge, Oldbury, near Birmingham ( Geological 
AOAziNE, No. 1, p. 46); in one of the sand-banks of the Bridgewater 
3vel, and along the coast, in a submerged forest, at St. Audries, 
>mersetshire (Quart. Journ. Geol. Soc. vol xx. p. 120); in gravel 
VOL. I. — NO. V. R 
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between Thame and Oxford; at Swathling, near Southampton; 
at Ilford and Ballingdon, in Essex ; at Bridlington, in Yorkshire; 
at Leighton Buzzard, in Bedfordshire; in brick-earth, beneath 
gravel, near Newport, Isle of Wight ; in ti turbary at Holyhead 
Harbour ; at Crayford, Erith, and Aylesford, in Kent ; in an excava- 
tion in the Old Kent Road : they have been dredged up by fishermen 
off Dungeness, Kent, and off Hasboro' on the Norfolk coast*, they 
are also met with at Bracklesham Bay, near Selsey, and in the Forest- 
bed at Mundesley, Bacton, and Cromer, in Norfolk.* In all these 
localities detached remains of the Mammoth have been found, con- 
sisting of the more solid portions of the skeleton, such as the lower 
jaw, and the upper and lower molars, the tusks, the vertebrae, and 
the leg-bone3. Many such examples are to be seen in the extensive 
collection of Elephant-remains in the British Museum. 

But though more or less fragmentary relics are thus met with, 
it is only within the past month that a nearly perfect cranium, with 
the tusks, has been for the first time obtained in this country. 

The * Athenaeum' of the 15th October, in referring to the dis- 
covery, remarks — * No such perfect skull of the true Mammoth has 
ever been found in England, nor anything comparable with this im- 
portant example, so far as we are aware, except it may be the fine 
fossil Elephant in the Chichester Museum, a specimen of which we 
have heard, but have not seen.' My colleague, Mr. W. H. Coxe of the 
Department of Antiquities, having lately visited Chichester, obligingly 
informs me that this specimen was obtained from near Selsey, and 
consists of— one tusk 9 feet in length, a detached molar, the upp^^f 
molars in situ, with remains of the cranium much broken; also por- 
tions of the pelvis, scapula, and femur, probably belonging to the 
same individual. The remains are labelled Elephas arUiquus f (*^ 
older species) ; and, as we have no positive evidence to the contrary! 
we may still consider our Ilford specimen unique. 

The Museum authorities are indebted to Antonio Brady, Esq., ^^ 
the first information of this discovery, and to William Hill, Esq., the 
proprietor of the Uphall Brickfield, who very liberally allowed ihevo^ 
to take possession of it. I had, in company with Mr. W. Davies, ^t 
the Geological Department, the opportunity of seeing it m situ', ft^^ 
it was entirely owing to his skill and judgment that it was remov^^ 
from the matrix entire and brought away in safety. The specifl^^^ 
was discovered by the workmen at 15 feet beneath the surface, ass^' 
ciated with remains of Bos primigenius (?), Rhinoceros tichorhif^^^'* 
and numerous shells of Cyrena flaminalis and Anodon. 

It is evident that the skull belonged to an aged individual, by ^ 
having cut its last pair of molars, and by these having been ^9^u 
siderably worn. Of the upper molars 18 laminas remain, 1 1 of wbi^** 
have been used ; several of the front laminae have been worn entir^*^ 
away. The entire right tusk had been detached, with a portion ^ 
the socket, before it was finally enveloped in the sands and bri^l^' 

* See scattered notices in the * Geologist ' and other periodicals, 
t See Geological Magazine, No. 3, p. 140. 
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earth ; for it was found upon the same level in the pit, but nearly 20 
feet from the cranium to which it belongs. 

The cranium itself is nearly entire, the upper portion onlj of the 
left side having received an injury from the stroke of a pick or spade 
when the workmen first came near it. 

The tusks measure 8 feet 8 inches from the point to the insertion 
into the socket (on the outside curve) ; the length concealed within 
the socket being more than 18 inches. The flexure of the tusbis 
very remarkable ; but it is impossible in a single representation to 
convey anything more than a very faint conception of their actual 
contour. An examination, however, of the specimens from Eschscholtz 
Bay, upon the top of the wall-case in the Vlth Room of the Geolo- 
gical Gallery, may help to elucidate this remarkable feature in the 
Mammoth. 

It will take some months to saturate the entire cranium in gelatine, 
and much careful work to repair all the tiny loose fragments and 
complete the development of the specimen. 

The measurements we have taken are as follows : — 

From the top of the cranium to the end of the pocket 

of the tusk . • 4 feet 

From the frontal bone to the occipital « • « 18 inches. 

Breadth at the orbital bones • . . .23 inches. 

Breadth at the condyles, upper end of the zygomatic 

arch .......'•. 22 inches. 

Length of the zygomatic arch • • . . 10 inches* 

Length of the socket of tusk .... 18 incbes* 

From the occipital condyles to the front of the 

palate , 21 inch^^ 

Length of the grinding surface of the upper molars 6J- incb^' 

From the occipital to the top of the cranium . 20 incb^^ 

Length of tusk from the point to the alveolus 

(outer curve) 8 feet 8 incl*^^* 

Circumference at 1 foot from the socket . , 26 incb^^ 
Length of the detached tusk (including 1 foot 10 
inches which would have been enclosed in the bony 

socket) 10 feet 6 incl*^^* 

A tusk belonging to a very young Elephant was found in the s^"^-* 
pit by one of the men ; it measures 9 inches in length, and is perfec*^ - 

Mr. Prestwich, who visited the spot with me, has kindly addeA * 
Note upon the geological position of these remains. 
Bbitish Museum. Henry WooDWARP* 

The Bbick-eabth with Elephant Eeicains at Ilfobd. 

^HE brick pits of Ilford have been long celebrated for thei^ 
-^ Mammalian remains. The one best known is about a quarter oi 
a mile beyond Ilford, on the left-hand side of the high-road from 
London to Ipswich. It was in this pit that the nearly entire skeleton 
of an Elephant was found half a century ago. Another pit, now 
closed, was formerly worked on the left-hand side near the top 



The Jlford Brieh-earth with Elephant Remaim. 245 

of die lane leftding to Barking. The pit in which the sktill of the 
Mammoth has now been found it situated on the right-hand side, 
a abort distance farther down the same lane. The ground forms a 
low terrace, bordering the small river Boding, on the one side, and 
on the other it slopes gradually down to the Thames. The height 
of the surface of the ground at the pit is about 28 feet above the 
Thames. (T. H. W. M.) 

The lower part of (Jie section at this pit consists of marl and 
l^ht yellow sands, interstratified with a few thin seams of gravel, 
the whole resting on London clay. Land and fresh-water Shells are 
ODDimon in places, imd include several species of Unio, Anodon, 
XJmiKa, Helix, &c.; but the species which particularly abound in tliis 
pit are Cyrena Jluminalia and 
Belix nemoralU, the latter often eiirf«»«u,»rt.«iii. 

showing its colour-bands. The 

Mammalian remains are dispersed 

chiefly in the sand and thin patches ci^with roDed pd^bka and 

of gravel lying on the bottom i-x^^-x ■««.'< ft." m- 

Diarl. They are generally very 

friable, and often very ferruginous. 

''ine fragments of the antlers of "BanaeS,. fanigiiwDi, Boei; 

Ihe large variety of Cervui elaphva '""'""■" ' "■■" -" 

have often been found, together 

vith namerous molars of the nar- 
row-tooth variety of Elephat pri- 

"tigenitu, and bones and teeth of 

SJiitioceTOi, Bo», Eqmu, 8ec. Last 

year the tusk of an Elephant, 4 ft. 

11 in. long, was found within a few 

7>ids of where the sknll has since 

'>een discovered. 

This series of fossiliferous sands, ^'J^,fEi„ oocaai 

clays, and gravels belongs to the from the mrfBoe, bj 

Qaatemary low - level valley- '™*'* 

KWVels of the Thames Valley, and Section •ttheUphaUBriekfleM.niord, Emm. 

js of late Post-pliocene age. It is here overlain by a variable and 
^'I'sgnlar bed of non-fosBUiferous brown clay, mixed with more or 
'^B gravel, and not stratified. This is the character the 'Loess' 
pQtg on at this spot, where it is formed of reconstructed London Clay 
■Bd of gravel derived partly from the Boulder-clay. Farther on 
*o the eastward of Illord the Loess assumes its finer and better 
*>iovni aspect^ and is largely worked as a brick -earth. There a few 
"hells (chiefly Stieeinea) are found in it, here none. 

I do not go into fuller details, as I shall have occasion to give 
^^se various sections when treating of the Quaternary beds of the 
Thames Valley. I trust, however, that the above short notice will 
'iffiee to show the geological position of the fine specimen so suc- 
■^esBfuUy secured for the British Museum. Joseph pBeSTWicn. 

10, Ebst Tmaifs, N.W.: (kt. 18, 1864. 
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Correspondence — The Bridlington Crag. 



THE BRIDLINGTON CRAG. 
To. the Editors of the GkologiC-AL 

MAQAZtHB. 

As T'our coTTespondeiitB from Brid- 
lington have not furnished jou with an/ 
explanation of the geological positioEi of 
the so-called * Crag ' of that place,* I 
send you a aection, taken hy me daring 
the early part of the present aumnier. 
It will be seen that about a mile Dartb 
of the town, the base of the Boulder- 
clay (or Upper Drift) is brought up T)y 
an abrupt upheaval of the Chalk, upon 
which the clay rests. This clay (form- 
ing, with its capping deposits, the wt>-o^ 
of the Holderness country) dips towfa.X^ 
Bridlington Harbour; and there ^* 
gravel and overlying marl come do ""■ 
to the beach. The base of the Boult^^ 
clay, where brought up, consbts of a '•^sd 
of dark clay, abounding in small chi^tJ^' 
detritus; but, bo far as I could det^^** 
it yields no fossils, and has notlL :^^i 
whatever like ' Crag,' or any sandy hrr^s™ 
underlying it The section is inter^^^^**' 
ing in many respects ; amongst olh^^*^*' 
in showing the disturbances on this pz^**^' 
of the Yorkshire coast to have be^^S"" 
subsequently to the deposition of ""^ 
Boulder-clay (c), and prior to the o w"* ^^^' 
spread of the gravel (d) j and to h=- *" 
been renewed aJter the deposition of *''.^ 

white marl (e), resting upon it, a dep^ ^'j 
probably identical with those descri 
by Phillips as yielding fresh-water '"J" 

mains at various points on this coast. ^ 

sand or gravel is shown by boring — ^^to 
be present nnder the clay further to ^^ 
south, extending from Hull eaatw "irda 
along the Hull and Withernsea Eail — way 
to the sea. That bed, however, H re- 
gard as indicating the occurrence, at 
this part of YoAshire, of the u pper 
scries of the Lower Drift, which oo ve/s 



1 IS 


"J 


III 


i 






!i 


m 




III 



in 

111 
it 
It 

ff 



bed 



* Seu GEOLuaicAi; Magaz 



Correspondence. — Miscellaneous, 24 7 

\t part of Norfolk, Suffolk, and Essex. It is certainly possible 
} this bed might reach to Bridlington, and be abruptly overlapped 
the clay, between the harbour and the place where the Chalk 
breed up north of it, as the Lower Drift is undoubtedly over- 
3ed by the Boulder-clay at various places along its inland border, 
he more southern counties ; but the dip of the Boulder-clay to- 
:ds the harbour militates against the Lower Drift, even if pre- 
t under the clay, coming up at that place. On the whole, I can 
no other tenable conclusion than that the so-called ' Bridlington 
ig' is, either a fossiliferous bed of the Boulder-clay (or Upper 
ft), or else the base of the gravel that rests upon the clay, and 
ends inland to the foot of the Wolds, round by Beverley to the 
mber, and is fossiliferous at Paull's Cliff, where I collected a few 
the existing Bridlington shells. 

The bed of cretaceous flint gravel referred to in Young and Bird's 
eol. Surv. Yorksh. Coast' I take to be the stratum h in the an* 
ced woodcut, although that bed is not really gravel. 
Mr. S. P. Woodward, in his list of 'Shells from the Newer Pliocene 
Norwich Crag,** includes, not only Mollusca from the Bridlington 
i, but also from Chillesford, and from Weybourne, Cromer, and 
mdesley, the marine beds of all of which, I think, can be shown 
be in no way connected (in structure) with the Norwich Crag, 
t to form horizons in the Lower Drift ; while the Bridlington bed, 
uming it at the lowest — namely, the base of the Boulder-clay, is 
•arated from the Norwich Crag by the Lower Drift deposits, pos- 
sing, where they occur, an aggregate thickness of not less than 
) feet. — Your obedient servant, Searles V. Wood, Junr. 
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loNOURS CONFERRED ON Men OF SoiENOE. — H. M. the Emperor 
A.ustria has been pleased to confer the Knighthood of his Order 
St. Leopold on W. K. Haidinger, M. & Ph. D., &c.. Director of 
Geological Survey of Austria and of the Imp. Roy. Geological 
titute of Vienna, *in acknowledgment of his distinguished scien- 
c exertions and his successful superintendence of the Imp. Geol. 
ititate.* The same distinction has been conferred on Professor 
krtius, of Munich, and on Professor Noeggerath, of Bonn, on the 
iasion of the celebration of their semi-centenary scientific careers, 
e Knighthood of the Imperial Order of Francis-Joseph had been 
iferred (on the 6th of last August) on Director Hohenegger, since 
leased. — Count M. 

!tf. L. Hohenegger, born at Meunningen (Bavaria) in 1807, died, 
-r a short illness, on August 25 this year. Having filled sub- 



A Sketch of the Geology of Norfolk, by the Rev. J. Gunn, F.G.S. (Re* 
ited from White's County Directory, 1864, pp. 13, &c.) 
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altern mining offices in Moravia and on the Rhine, he superintes ^^ 
the Wolfsberg Iron-works (Carinthia) in 1837, and m 1839 -^as 
intrusted with the Archducal mining and metallargical establx^^* 
ments in Austrian Silesia, which he advanced by new works ^^^^ 
improvements. Bj his own exertions, assisted bj some of his st:^^* 
alterns, to whom he imparted sound geological notions and a t8i.^te 
for scientific pursuits, he threw much light, bj descriptions, ma^ps, 
and collections, on the geology of the Sudetian Mountains of Silesia^ 
the North-west Carpathians, and the territory of Cracovia. (From 
an obituary notice, by Baron Hingenau, Proceed. Imp. Geol. Inst^it. 
Vienna, Sept. 13, 1864.)— Count M. 

Amongst the many indications of the spread of Greological kno^vv 
ledge and its increased culture, we notice the establishment of* a 
new local Society having that aim, — ^namely, ' The Sanderlaod 
Geological Society,' numbering as yet about thirty members, who 
intend to have, besides Ordinary Evening-meetings, four Field- 
meetings during the summer months at some of the many points of 
Geological interest to be found throughout the Northumberland Sknd 
Durham district. The objects of the Society being to collect WLtid 
diffuse information on the Science of Geology, the formation o£ ^ 
Museum and Library is also contemplated. 

The Falasontological Collection of the British Museum has lai^Ij 
been enriched by some fine remains of Thecodont Reptiles from "^^ 
Upper Keuper Sandstone near Stuttgart, consisting of a crani^^^i^) 
a lower jaw, several vertebr®, dermal scutes, and limb-bone^ ^^ 
Belodon Kapffi, von Meyer. These specimens are remarkably f^'' 
feet, and have been extracted with great skill from their coarse ^"^ 
brittle matrix by Dr. Kap£f,of Stuttgart. The lower jawmeasa^res 
2 feet 3 inches in length ; both rami are perfect, and have ne^3»rly 
their whole series of teeth in situ. There are also portions of ^'*® 
upper jaw and an entire right ramus of the lower jaw of Beh^^^ 
Plieningeri, von Meyer ; with several detached teeth and bone^ <^* 
this and other like reptiles from the same locality. — W. D. 

The Skin op Reptiles preserved in a Fossil State. — T^^ere 
has lately been obtained, for the British Museum, from Barrow — on- 
8oar, Leicestershire, a specimen of Ichthyosaurus ienuirostris, slm ^^' 
ing a large extension of the dermal covering upon the surface oF the 
slab. It seems to indicate, from the outline, that these Reptiles ^^ 
a prominent ridge upon the dorsal surface, similar in appearano^ to 
that which the males of the Pond-newt {Triton cristatus) presents 
spring. A specimen with a considerable portion of skin attach^; 
also from Barrow, came into the possession of the late Dr. Man teii, 
who, unfortunately not recognizing its real nature, chiselled it 
nearly all away in developing the bones. Some fragments of the 
skin may, however, still be observed upon the specimen, which is 
now in the Museum. — W. D. 
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I. Notes on Brachiopoda prom the Pebble-bed of the Lower 
Greensand of Surrey ; with Descrh»tions of the New 
Species, and Remarks on the Correlation of the Green- 
sand Beds of Kent, Surrey, and Berks, and of the Far- 
RiNGDON Sponge-gravel, and the Tourtia op Belgium, 

By C. J. A. Meyer, Esq. 
[Plates XI. and XII.] 

nnHE pebble-bed of the Lower Greensand of Godalming 
-^ has been already referred to (^ Geologist/ vol. vi. pp. 53,54) 
as a singular deposit, underlying the Bargate-stone series of 
that neighbourhood, remarkable alike on account of its peculiar 
organisms and its (probable) relation to other distant, though 
somewhat similar, beds ; its position in the Greensand is fortu- 
nately well-marked, being immediately at the base of Fitton's 
* Upper or Ferruginous division ; ' or, following the nomencla- 
ture of the Geological Survey, at the base of the ^ Folkestone 
Beds.' In composition, it may be roughly described as a mix- 
ture of sand and small subangular pebbles, either loosely bedded 
or variously concreted. Its thickness at Godalming varies 
considerably, thinning out rapidly to the south of the town, but 
increasing on the north, in approaching the Hogsback, to a 
thickness of 8 or 10 feet ; occasionally passing into, and alter- 
nating with, the lower layers of the Bargate-stone. 

Hidden, for the most part, at its outcrop by surface-soil, or 

"by the debris of the upper deposits, the pebble-bed around 

Godalming is but rarely to be seen unless by chance cut 

through in some quarry or lane-section. It is in this manner 

exposed in an old quarry or sand-pit on the side of a lane at 

Tewsley, to the south of Godalming, where it occurs as a baud 

VOL. I. — NO. YI. 8 
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of brownish sand and pebbles, varying from 8 inches to 2 feet 
in thickness. This bed has, by careful search, afforded me a 
singular series of organisms, amongst which fragments of the 
casts of Ammonites (Oolitic) are the most abundant; casts of 
small Univalve and Bivalve Shells, teeth of Saurians, teeth 
and scales of Fishes — Lepidotus, GyroduSy Hybodas^ Acrodus, 
and Lamna (?), occurring less frequently, and rarely indeed 
teeth of Saurichthys. It is not, however, to the occurrence of 
derivative fossils in the pebble-bed that I would now refer ; 
but to that of such fossils as, by their appearance and state of 

Preservation, are evidently proper to the bed in question. 
!*hese consist of twelve or more species of Brachiopoda, three 
or four small forms of Exogyra^ Pecten orbicularis, a Fecten in 
markings most nearly resembling P, Raulinianus, D'Orb., Avi- 
cula pectinata, SerpulcBy and fragments of Bryozoa. I propose 
on the present occasion to confine my observations to the 
Brachiopoda, 

The Brachiopod most frequently to be met with in the 
pebble-bed of Godalming is a species of Terebratella, which, in 
some of its variations, might be mistaken for a small variety of 
Terebratula oblonga. Sow. (M. C. pi. 535, figs. 4-6); and 
such indeed I had long considered it to be ; but, after meeting 
with specimens of T. oblonga in the same deposit, in its ordi- 
nary form, I began to doubt the identification of the smaller 
species ; and a closer examination of the pebble-bed shell tended 
to convince me that it was not only distinct from Sowerbys 
T. oblonga, but also from two other (foreign) Cretaxjeous 
species which it somewhat nearly resembles, namely T, semi- 
striata, Defr. (D'Orb. Ter. Cret., iv. pi. 508, figs. 1-11), and 
T. Beaumonti, D'Arch. (Mem. S. G. Fr.,2 ser. pi. 21, figs. 12 
-14). I am still, however, in doubt whether the imperfect 
specimen figured and described in Dr. Fitton's Memoir '0^ 
the Strata below the Chalk ' (Geol. Trans. 2nd ser. vol. iv. 
pi. 14, fig. 9), under the name of T. quadrata is not the same 
as this Godalming shell. Yet, while considering the present 
species as specifically distinct from T. oblonga, it seems unad- 
visable to retain for it a name by which it would still be 
confounded with that species. I propose therefore to descnbe 
the pebble-bed shell under the specific name of Fittonii^^ 
honour of one who, if not the original discoverer of the species^ 
has done so much for our Cretaceous geology. 

1. Terebratella. Fittoni. Spec. nov. PL XL, figs. 1 to 10-^ 
Terebratula quadrata (?), Sow. in Fitton, Geol. Trans., 2 ser. vol. i^- 

p. 338, pi. 14, fig. 9. 
Shell ovate or irregularly pentagonal, its greatest width a*^ 
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ckness occurring usually near the middle of the shell. Beak 
her obtuselj pointed or rounded in outline, and more or less 
urved ; beak-ridges sharplj defined, with a flattened, slightly 
leave, false area between them and the hinge-line. Foramen 
ill, entire ; rounded above, pointed below where completed by 

deltidial plates, which it indents. Deltidium shallow, broadly 
mgular, in two pieces, and bordered at the sides by a narrow 
•ressed line. 

halves unequally convex ; the larger or dental valve much the 
pest, the smaller valve being usually somewhat flattened towards 
front. Socket-valve in young shells sometimes wider than long, 
)ld specimens irregularly oval ; surface of the valves ornamented 
ft variable number of plaits, rounded in outline, either simple or 
treated, the central plaits conspicuously larger ; the number on 
ti valve varying from 7 to 15, usually 11. In old specimens the 

or three central plaits on the dorsal valve are elevated into a 
ial fold (see PL XL, fig. 1). The spaces between the ribs 
n exceed the width of the ribs themselves ; which appears to be 
ily the case in T, oblonga. Lines of growth, in well-preserved 
3imens, numerous and prominent Margins of the shell slightly 
^ed at the sides, and more or less elevated in front. Loop of 
lerate length (extending nearly two-thirds the length of the 
1), doubly attached, first to the hinge-plate, and then to lateral 
Jesses, which are given off at right ano:les by the moderately 
ated mesial septum ; the base and, from the continual growth of 

shell, the disused portions of those processes may be seen 
inding as a curved rib down the sides of the septum to its com- 
eement beneath the hinge-plate. Shell-structure largely punc- 
ed. Dimensions variable : — 

Length 7^, width 5, depth 4 lines ; largest of 50 specimens. 
» 6, „ 4^, „ 3^ lines ; average size. 

ocalities, — This species occurs abundantly in the pebble-bed at 
'sley and a few other places around Godalming. In the British 
eum there are three specimens of this shell from Dorking. 
'erehratella Fittoni may be most readily distinguished from 
ebratula oblonga, Sow, by its diminutive size, and by the 
ler number and inequality of the plaits on either valve ; it 
rs also from T, oblonga in the ventral valve being less pointed 
irds the beak, and in the beak itself being more strongly 
rved. In T. semistriata, Defr., the foramen is rounder and of 
3r size, and the beak is more abruptly truncated. In T. Beau- 
tiy D*Arch., the beak is shorter and also more abruptly truncated, 
e the smaller valve is more inflated near the hinge-line. So 
li for external differences ; it remains yet to be decided, however, 
ther the loop in either of these species was doubly attached as 
\ Fittoni, 

'. Waldheimia Moutoniana, D*Orb., PI. XII., figs. 12-14. 
38ociated with the foregoing species there occurs a shell which, 
its outward form and elongated internal loop, can be no other 

s 2 
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than a variety of Terebratula Moutonianay D'Orb., a species wh. £c] 
has been recently added to our list of Cretaceous Brachiopoda 'h^ 
Mr. E. R. Lankester (* Geologist,' vol. vi. p. 314). The low^esii 
layers of the pebble-bed at Tewsley also afford examples of trwo 
elongated species of Brachiopoda, one of which is an undescrLl>ed 
form of Terebratula, for which, for want of a better designation, I 
propose the name of T. extensa ; the other I am inclined to consider 
as probably identical with T. Boubei, D'Arch. (Mem. S. G. Fr. if., 
pL 19, fig. 11. The first of these species requires a short descrip- 
tion. 

3. Terebratula Extensa, Spec. nov. PL XII., figs. 1-4. 

Shell unequally oblong-ovate, square in front, somewhat pointed 
towards the beak. Valves unequally convex, smooth, without either 
mesial fold or sinus ; showing only a few, concentric lines of growth. 
Ventral valve much the deepest and curved upwards in front. 
Dorsal valve flattened and slightly elevated in front, much depressed 
at the sides, and inflated near the hinge-line. Most of my specimens 
show also on the dorsal valve a central, longitudinal depression (see 
PL XIL, fig. 3), which, commencing near the hinge, extends to 
about the centre of the valve.* Beak short, very slightly recurved, 
and abruptly truncated by a large circular foramen, which is formed 
chiefly from the beak, and completed by the deltidial plates. Delti* 
dium in two pieces, wide, but extremely shallow (see PL XIL, fig. 4), 
and almost hidden by the (apparent) encroachment of the smaller 
valve upon the hinge-area ; beak-ridges but little defined ; margin 
of the valves flexuous. Shell- structure minutely punctuate. Loop 
short and simple. 

Dimensions, — The two largest of my specimens measure : — 

Length 13, width 7, depth 6 lines. 
„ 11, „ 7, „ 5^ lines. 

Approaching to T. prcelonga^ Sow., in its elongated form, and in 
its large and circular foramen, T. extensa differs from that species in 
the shortness of its beak, the greater comparative breadth of the 
dorsal valve near the hinge-line, and in the absence of biplication in 
front, 

4. Of the shell which resembles Terebratula Boubei^ D'Arch., Ihave 
obtained many single valves from the pebble-bed around Godalming' 
about a dozen specimens (from a similar position in the series) froO^ 
the Lower Greensand between Folkestone and Sandgate, and a fe^ 
single valves from the Sponge-gravel of Farringdon. See PI. XH*' 
figs. 5-7. The specimens from these three localities have a genei*^^ 
outward resemblance to each other, and appear to be all equally, 
distinct from T, Celtica, Morris, and T prcelonga, Sow., to both ^^ 

* A somewhat similar depression may be occasionally seen in specimens ^ 
Waldheimia Celtica, and would usually perhaps afford eyidence of an inter t^y 
septum ; this species, however, as is proved by casts and single valves in myc^' 
lection, had no trace of an internal septum. 
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Mrlilch species this form somewhat nearlj approaches ; I am not, 
however, prepared to saj that thej are specifically identical with 
T, Boubeiy D'Archiac, and must therefore be content, for the 
present, merely to notice their occurrence in oar Lower Green- 
sand. 

Some uncertainty appears to exist with regard to the specific 
value of the two or more forms of Terebratula which, under tlie 
name of 21 Tortuicensis and varieties, are so abundant at Far- 
ringdon ; for I find that M. DX)rbigny (Prodrome de Paleontologie, 
vol. iL p. 172) includes the following — TT, Tornacensis, Bouei^ 
crassa, Bobertoni, crassificaia, rustica, Boubei, VirletL, revoluta, 
subpectoralis, and Keyserlingii, of D'Archiac, amongst the varieties 
of T. biplicata, l^rocchi; while Mr. Davidson (Monogr. Cretac. 
Brachiop. pt. 2), on the contrary, appears to consider T. Tomacensis, 
B'Arch., to be a well established species, perfectly distinct from 
T, biplicata, and of which the following — TT. Boemeri, Bouei, 
Tustica, crassoy crassificata^ and Murchisoni, are varieties; admitting 
T, Robertoni, T, subpectoralis, and perhaps T, Virleti and T, revo- 
i^ta^ to be specifically distinct from T, Tornacensis. Whether 
owing to distorted growth in certain individuals, or to any other 
cause, it b certain that the forms attributed to T, biplicata and 
^. Tornacensis, in the Farringdon Sponge- gravels, vary greatly in 
size, form, and general outward appearance ; so much so indeed as 
to render it difficult, amongst a large number of specimens, to 
<^etermine whether there are two, or four, or more species present ; 
^iid, as in these specimens the loop is never (?) or very rarely pre- 
served, it is the more to be regretted that so little dependence can 
oe placed on those surface-markings of the shell (* strips d*acroisse- 
ment*) by which M. D'Archiac has distinguished several of his 
(Xourtia) species, — among others T, Boubeiy but which, in the 
farringdon specimens, appear to be of too fleeting and variable a 
character to be of any appreciable value. That Mr. Davidson is right 
^^ distinguishing T. Tornacensis from T. biplicata there can be 
kittle doubt ; the former being even more closely allied to Terebra- 
tula sella. Some examples of this last species, indeed, in the form 
^hich prevails in the upper beds of the Lower Greensand at 
Shanklin are scarcely to be distinguished from M. D'Archiac's 
figures of T. Tornacensis (Mem. S. G. Fr., 2nd. ser. ii. pi. 18, fig. 3). 
Whether or not T. Boubei should therefore be regarded as a distinct 
species, or included among the varieties of T. Tornacensis, future 
I'esearches must decide. 

In addition to those already mentioned the pebble-bed has afforded 
^e more or less perfect examples of the following species : — 

Terebratella Menardi, Lam. — A few single valves from the pebble- 
bed, and from the Bargate-stone near Guildford, 

Terebratulina striata, Wahl. — Several specimens from the pebble- 
bed at Tewsley and Hurtmore ; it occurs more frequently in the 
Margate-stone near Guildford. T, striata does not appear to have 
been heretofore met with below the Gault. 
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Terebratula oblonga, Sow,* — Occurring sparingly in the pebfele- 
bed, but more frequently in the Bargate-stone near Guildford^ in 
the form represented PI. XI. figs. 12-14. 
T. Tornacensis, var. Roemeri, UArchiac, — A few single Talves 

from the pebble-bed near Guildford. 
T. Robertoni (?) jyArchiac, — Several imperfect specimens, answer- 
ing most nearly to the description of T. Robertoni^ have been met 
with in the pebble-bed at Hurtmore near Godalming, and also near 
Guildford. See PI. XII. figs. 10, 11. 
T. depressa (?), Lam. — Fragments of a large Terebratula, wliich 
may possibly represent T. depressa, have been obtained from the 
pebble-bed near Godalming. The specimen represented on 
PL XII. figs. 150, b. is from the Lower Greensand of Shanklin. 
Waldheimia tamarindus, Sow. — Occurring sparingly at Tewslej. 
At Hurtmore, SW. of Godalming, it occurs in the sand iname- 
diately beneath the pebble-bed. 
Bhynchonella latissima, Sow, — Single valves only, from the pebble- 
bed near Guildford ; rare. 
Rh. depressa (?), Sow. — Single valves only, Godalming and Guild- 
ford ; rare. 
Rh. Gibbsiana, Sow., var. — Single valves, Tewsley and Hurtmore, 
&c. ; rare. 

Figures of several of the above-mentioned species are given in 
the accompanying Plates XI. and XIL, in consequence of the 
infrequency of their occurrence in beds of undoubted Lower Green- 
sand. 

In the May Number of the * Geologist ' (vol. vii. No. 77, p. l^)f 
there was given a description of a new species of Terebratella from 
the Bargate-stone, under the name of T. trifida, drawings of whicn 
were to have appeared in the following Number ; but, in conse- 
quence of the somewhat sudden discontinuance of that periodical? 
they were inadvertently omitted : these figures are therefore intro- 
duced on the present occasion. See PL XL figs. 17-23. 

In the foregoing remarks mention has been made t^^^^ 
especially of the pebble-bed of Godalming as a local deposit; 
yet, though in one sense local, it should not properly be ^ 
considered ; the same band of pebbly strata being more or 1®^^ 
traceable in the Greensand along the whole of the Noi*tl| 
Downs, — as at Guildford, Dorking, Nutfield, and Sevenoa.k^ j 
it may also be observed at Folkestone and Shanklin ; in ^^ 
these places holding exactly the same position in the sei^^* 
So that, although perhaps in part a local, as well as a littoral' 

* I regret that I am unable, partly for want of space, to enter into a nJ^'lJi- 
comparison of the varieties of T. oblonga, some of which, as is shown by ^^ 
Davidson (Mon. Cret. Brach., pt. 2, pi. 2. figs. 29-32), and still more '^f^' 
D'Orbigny, differ widely from the typical form; yet all, if I mistake not^ '^^'^\ 
such limits as completely to separate them from Terebratella Fittoni descri"t><5 
above. 
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deposit, its presence should rather be regarded as affording 
evidence of some slight elevation or depression of the sea-bed 
3r adjacent land-sur&ce at a particular period, affecting more 
)r less the whole of our Greensand area.* Viewed thus, the 
)ebble-bed becomes at once serviceable as marking a distinct 
lorizon or boundary-line in the Cretaceous series, and one 
rhich might possibly be found to afford a more correct boundary 
etween the faimas of the Lower and Upper Greensand forma- 
ions than the Gault itself; few of the characteristic fossils of 
le Lower Greensand passing above this line, while it is the 
tarting-point of many of the common forms of Testacea which 
inge upwards through the Gault and Upper Greensand. 

In the present state of our knowledge, however, it is still 
ifficult to determine the exact relation of the pebble-beds of 
^ent and Surrey to those somewhat similar deposits to the 
^est of the Wealden area, namely the Sponge-gravels of 
''arringdon, &c., excepting upon palaeontological evidence; 
nd even this admits of much difference of opinion. Thus we 
nd, for instance, that those species of Brachiopoda which are 
ommon at Farringdon ( T. Tornacensis, var., T. depress a, &c.), 
re of such rare occurrence within the Wealden area as to 
ave been overlooked by nearly all collectors ; and their sup- 
posed absence in typical Lower Greensand deposits has led 
aany Geologists to consider the Farringdon Sponge-gravels as 
^hoUy distinct in age from the Lower Greensand. It is a 
[iiestion, however, how far the abundance of a particular 
pecies in one locality and its scarceness in some other should 
•e admitted as a proof of difference in the age of the deposits 
^ which such species occurs ; for one cannot but notice in the 
ase of living Mollusca how much irregularity exists in the 
ange and abundance of almost every known species. 

The occurrence, then, though ever so rarely, in a well defined 
►osition in the Lower Greensand of such forms as Terebratella 
Venardi and Terebratula Tornacensis, at Godalming, or T. de- 
*ressa at Shanklin, — species which may be regarded as highly 
haracteristic of the Farringdon Sponge-gravels, is very in- 
cresting ; and the more so as tending to confirm the opinion 
^ow generally entertained vdth regard to the age of these last- 
Dentioned deposits ; an opinion which the natural distribution 
|f our British Cretaceous Brachiopoda surely tends to uphold, 
•or in granting the Sponge-gravels to be of Lower Greensand 
ge we restore and restrict to that formation such characteristic 

* Possibly the commencement of the Wealden axis of elevation ; for there it 
^dence at Godalming, and I imagine also at Folkestone, of slight unconformity 
*tween the lower and the upper beds of the Lower Greensand. 
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species as Terehratula ohlonga, T, tamarindus and Lingula 
truncata ; and, at the same time, limit those of the Upper 
Greensand, with the single exception of T, capillaia, D'Archiac, 
to such species as are common to Warminster, to Cambridge, 
and a few other typical Upper Greensand localities. 

Is then the evidence so fully conclusive with respect to the 
* Tourtia' (the supposed foreign equivalent of our Farringdon 
Sponge-gravels), as to leave no doubt as to its position in the 
Cretaceous series ? Are we to regard that also as possibly a 
Lower Greensand deposit? or may the presence of Lower 
Greensand species in that bed be accounted for by the known, 
but scarcely recognized, difference between the lateral extension 
of species and their vertical range ? 

EXPLANATION OF PLATES XI. AND XII. 

Plate Xll, 

Fig. 1. TerehrateUa Fittoni, sp. nov. An adult specimen, of the most usual 
form and size j from the pebble-bed at Tewsley, near Godalming. 

2 a, h, c. T. FiU&tii, Another specimen, with lines of growth strongly 

marked. 

3 a, h. T, Fittoni. A fine specimen, from Hurtmore, W. of Godabning j 

the largest in my collection. 

4 a, hy c. T. Fittoni. A specimen of the form that approaches to 7. 

BeaumorUi, D'Archiac. 

5 & 6 a, 6. T. Fittoni, Specimens with few ribs j greatly resembling 

T. qtmdrata, Sow. 
7 a,b,S&9 a,b. T, Fittoni. Enlarged figures, to show the style of 
marking and other features. 

10. T. Fittoni, Internal cast. 

11. Terehratula quadrata, Sow. Outlines of the original figures, intro- 

duced for comparison with the above. 
12 a, h, T, ohlo7iga, Sow. Ventral valve, from the pebble-bed. 
13«, 6. T. ohlonga. Ventral valve, from the Bargate-stone j a young 

shell. 
14. T. ohlonga, A specimen from the pebble-bed, enlarged. 
16. T, ohlonga. Ventral valve, from the Kentish Rag of Maidstone ; of 

the natural size. 

16. T. ohlonga, A specimen from the Red Sponge-gravel of Badbury 

Hill, near Farringdon, accompanied by T, Tomacensis, var., and 
T. Menardi, 

17. Terehratella (?) trifida, sp. n. (Desciibed in the ' Geologist ' for May, 

1864.) Dorsal valve, on a fragment of Bargate-stone, together 
with a single valve of Terehratidina sU-iata, 

18. T, (?^ trifida. Exterior of a ventral valve, enlarged. 

19. T, (?) trifida. Side-view of the same, slightly enlarged. 

20 a, T, (?j) trifida. Interior of a dorsal valve, enlarged, showing the 

medial septum. 
20 h. T. (?) trifida. Front view. 
• 20 c. T. (?) trifida. Side view. 
21, 22. T. (?) trifida. Exteriors of dorsal valves, enlarged. 
23, T, (?) trifida. Ventral valve, enlarged. 
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^ig. 24 a, h, T, Menardij Lam. A ventral valve, from the pebble-bed of 
Godalming. 

25. T, Menardi. Dorsal valve, from the Bargate-stone of Guildford. 

26, 27. Terehratulina striata, Wahl. Single valves, from the pebble-bed 

of Godalming. 
(The vertical lines indicate the length of the specimens.) 

Plate xH^ 

(All the figures in this Plate are represented of the natural size.) 
Figs. 1 o, bj Cyd, & 2 a, b, Terebratula extensa^ sp. nov. Specimens from the 

pebble-bed at Tewsley, near Godalming. 
Fig. 3. T. externa. A dorsal valve, on which the central, longitudinal 
depression is strongly marked. 
4. T. externa. Portion of a ventral valve, showing the form of beak 

and its deltidium. 
5 a, bj Cj d. T. Boubei (?), D'Archiac. A specimen from Folkestone. 
6. T, Boubei (?). From the Sponge-ffravel of Farringdon. 

7 a, 6, c. T. Boubei (?). From the pebtjle-bed at Tewsley, near Godal- 

ming. 

8 a, bj c. T. TornacensiSf D'Archiac, var. Dorsal valve, from the pebble- 

bed near Guildford. 
9. T. Tomacensis. Ventral valve from Godalming. 

10 o, b. T. Robertoni (?), D'Archiac. From the pebble-bed at Hurtmore, 

near Godalming. 

11 a, b. T. Bobertoni (?). From the pebble-bed near Guildford. 

12 a, bj c. Waldheimia Mcndoniana, D'Orb. A specimen from the pebble- 

bed at Shanklin, Isle of Wight. 

13. W. Mout(miana. A specimen from Shanklin, with part of the dor- 
sal valve removed, showing a portion of the elongated loop. 

14 ttj b, c. W. Movtoniana. From the pebble-bed of Godalming. 

16 o, b. Terebrattda depressa, Lam. A fine specimen from the Lower 
Greensand of Shanklin, Isle of Wight. 



IT. Outline of the Rh-^tic Formation in West and Central 
Somerset. By W. Boyd Dawkins, B.A. Oxon., F.G.S.; of the 
Geological Survey of Great Britain. 

Contents: — I. Introduction; II. "White Lias, or Upper Rhaetic; III. Avicula- 
contorta-series, or Middle Ehaetic ; IV. Lower Rhsetic (Marls). 

I. npHE identification of the Rhaetic Formation in Britain, pre- 
J- viously discovered to be intercalated between the Keuper 
Marls and Lower Lias Shales in Germany, we owe to the labours of 
Dr. Wright, F.G.S., and Mr. Charles Moore, F.G.S., In the year 
1860, the former published an account of the strata beneath the 
Lias, characterized by the occurrence o^Avicula contorta ; the latter, 
in the following year, showing in a most valuable paper the true rela- 
tion of the sandstones, shales, and limestones to the White Lias above 
and the Keuper below, added upwards of twenty-eight new species 
to the list of British Fossils. The White Lias, which Dr. Wright 
incorporated with the group of beds characterized by Ammonites 
planorbiSy Mr. Moore considered to belong to, and to constitute an 
upper member of, the Rhaetic Formation. Lastly, in 1861, after a 
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careful examination of these beds in the West of England, I was 
able to trace the downward extension of the formation into the Grey 
Marls, until that time classed with the Keuper. My reason for 
treating, in the pages of this Magazine, of subject-matter that has 
already been embodied in a paper just published in the Quart. Journ. 
Geological Society, vol. xx. p. 396, is that new evidence has been 
adduced since the latter was written, inclining me to modify some of 
tlie views therein expressed. I purpose, therefore, to treat of the 
beds in question in three groups : — first, the White Lias or Upper 
Rhaetic; secondly, the Avicula-contorta-series or Middle Rhaetic; 
and lastly, the Grey and Black Marls and Marlstones up to the pre- 
sent time classed with the Keuper Marls, or the Lower Rhaetic. 

11. The White Lias, — ^Immediately underlying the dark-blue shales 
and thinly bedded limestones of the Ammonites-planorbis-zone, 
which in the Poulden Hills, and near the villages of Butleigh, King- 
weston, Charlton- Adam, Kingsdon, Long-Sutton, and West Hatch 
are characterized by Myaciles unioiwides, occurs the White Lias, 
composed of a series of earthy limestones, thinly bedded, and sepa- 
rated from each other by loose earthy marL Sometimes the lime- 
stones are very hard, and of a pinkish tinge, as at West Hatch, where 
also some of the layers are very much water-worn, and bored by 
Pholades, More generally, however, the beds vary from a milk- 
white to a dark grey colour. The following section of the White 
Lias at Long- Sutton is a fair example of the beds and their fossils 
in the West of England, and is important as showing the total thick- 
ness of the White Lias, from the Ammonites-planorbis-shales above, 
to the Avicula-contorta-series below : — 

7 inch. Soft grey Lias, earthy. 

13 „ White marly earth. 

28 „ Soft grey earthy Lias: Modiola miniTna, LtTna pectinoides. 

16 „ Two layers of earthy grey Lias. 

4 „ Grey shale. 

9 „ Hard grey Lias. 

24 „ Six layers of earthy marly Lias. 

12 „ Hard grey Lias : casts of Corals, Cladyophyllia (?). 

18 „ Six layers of soft earthy Lias: Modiola minima, Lima punctata. 

4 „ Hard grey Lias, with worn surface; evidently an old sea-bottom. I 
burns into * White Lime.' 

6 „ Earthy grey Marl : Cardium Rhaticum^ Modiola minima, Pleurophorus. 

66 „ Five layers of earthy grey Lias, without shale. It burns into good lime. 

In thickness the White Lias varies considerably, even over small 
areas, measuring 9 feet at Beer-Crowcombe, and 32 feet at Saltford, 
near Bath. Its average thickness in West and Central Somerset i 
1 5 feet. 

Palaeontologically, it is remarkable for the rarity of specif! 
forms; and, so far as I know, it does not possess any one species pe 
culiar to itself, excepting, perhaps, a small Coral (Cladt/opht/llia? 
found at Long-Sutton (see preceding section), and also near Theale 
In the absence of Ammonites, it contrasts with the beds above ; i 
the absence of Vertebrates, with those above and below. In th 
paper before alluded to, I was inclined to consider it the passage 
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beds of the Lower Lias, its fossils, so far as they had at that time 
been made out, being as much Liassic as Rhaetic; for if Monotis 
decussatUy Cardium Rhceticum, Pleurophorus (sp.), and Ostrea inter- 
striata bound it to the latter formation, so also did Modiola Hillana, 
Pecten textorius, Pholadomya glabra, and Lima punctata bind it to 
the former. In the conflicting palacontological evidence, thereforo, as 
to true classification, I appealed to its lithologj ; and, as it contrasts 
strongly with the beds below in the absence of arenaceous deposits, 
and was akin to those above in the large development of the calca- 
reous element, I classed it with the latter. Since that time, how- 
ever, additional palasontological evidence has been adduced, that 
turns the scale the other way. Mr. R. Tate, F.G.S., in a list of 
fossils from the White Lias of the neighbourhood of Belfast (Quart. 
Journ. Geol. Soc. vol. xx. p. 109), adds to its fauna Axinus cloa^ 
cint««, Quensted, A, concentricu8(Y\ Moore, and an ^rca closely allied 
to A. Lycetti, all of which, up to that time, had been found only in 
the Avicula-contorta-series below. It is therefore evident, that, 
ivhile these beds, by the presence of a mixed molluscan fauna are 
passage- beds, they are more akin to the RhaBtic formation than to 
the Liassic; the lithological characteristics derived from varying 
^epth of sea, proximity to land, and the like, being of far less value 
:in classification than the evidence afforded by palaeontology. It is 
:for this reason, therefore, that I consider the White Lias to consti- 
"tute the Upper Rhaetic group. The great breaks in the succes- 
«ion of life, both above and below, prove that great intervals 
elapsed between the deposition of the Avicula-contorta-series, below, 
and the White Lias, as also between the latter and the Ammonites- 
3)lanorbis-zone. 

III. Avicula'Contorta-group, or Middle Rhcetic, — This is com- 
posed of a series of dark and grey marls, thinly bedded, micaceous, 
and pyritous sandstones, and dark-grey or blue limestones. Some- 
limes there is a layer of conglomerate, as in a section near Frome, 
described by Mr. C. Moore, F.G.S. (Quart. Journ. Geol. Soc, vol. 
xvii. p. 497). Very generally the beds are charged with a fibrous 
carbonate of lime, strongly resembling gypsum, and are more or less 
micaceous. Throughout the series, traces of animal life are remark- 
ably abundant ; and usually at the base there is a Bone-bed, made 
up of the remains of Fishes and Saurians, and more or less conglo- 
meratic. This bed, at Diegerloch, near Stuttgart, yielded teeth of 
Microlestes to Professor Plieninger. From this also, or from the 
dark shale above, which contains similar organic remains, the mam- 
malian teeth found by the industry of Mr. C. Moore, in a fissure of 
the Carboniferous Limestone, near Frome, were probably derived, 
the stratum in which they were originally deposited having been 
broken up and washed into the fissure, together with the debris of 
other and younger rocks. 

Besides the Bone-bed universally present at the base of the Avi- 
cula-contorta-series, there are two more, on the Watchet shore, in 
the middle and upper parts. Two or three beds of dark impure 
limestone, charged with fibrous carbonate of lime, and composed in 
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great part of crushed PectenValoniensis, Defrance, appearing at Up- 
hill, Watchet, and Stoke-Courcy, characterize the upper portion of 
the series. The fact, that the pebbles included in the conglomeratic 
bone-bed at the base are rounded fragments of the subjacent rock, 
intimates an interval of greater or less length, during which the 
subjacent sands became indurated into sandstone, and so elevated as 
to bo exposed to the violence of the waves. Quartzose pebbles also 
prove that the Mid-Rhaetic sea beat against cliffs of Devonian age. 
In thickness the Avicula-contorta-series varies from eleven feet, at 
Beer-Crowcombe, to twenty-five feet at Saltford. Its sandstones, 
shales, and earthy limestones prove it to have been deposited in 
comparatively shallow water, and not very far from land. 

IV. The Lower Rhcetic Marls and Marlstones. — These are gene- 
rally unfossiliferous ; and, from their conformity with, and gradual 
passage into the Red Marls of the Keuper, were formerly considered 
to belong to the latter. The Marlstones are hard, grey, and slightly 
calcareous ; and are at some places intercalated with a coal-black 
shale, as on the Watchet shore. The upper Marlstones are laminated, 
ripple-marked, and traversed by the borings of Annelids. Some- 
times both marls and marlstones are highly gypseous. I have iti" 
eluded both in the Rhactic Formation on the evidence of the fossil-* 
found some 10 feet below the Bone-bed to the west of Watche* 
They consist of Modiola tnimma, MyacUes striata- granulata, Ge^ 
villia precursor, Pecten ValoniensiSf Pullastra arenicola, Cardiu^ 
Rhcpticum^ Saurichthys apicaliSy Gyrolepis Alberti, G, tenuistriati^^ 
Acrodus minimus, and Sargodon Tomictis, besides many forms ic^ 
fragmentary to be identified. Here I obtained also a tooth of tb 
oldest British mammal yet found in a stratified deposit. It is allied 
to the Kangaroo-rat, and is described in the paper before alluded tc^ 
under the provisional name of Hypsiprymnopsis Rhceticus. IlYix^ 
assemblage of species proves beyond all doubt the Rhaetic age of th^ 
rocks in which they occur; and, as the latter differ in no respectf 
from the grey unfossiliferous marls and marlstones lying beneath, saves 
in the accidental preservation of the fossils, it is a fair inference that 
both fossiliferous and unfossiliferous belong to the same group. 
Lithologically, in colour and texture, and in the arenaceous condi- 
tions of deposit, they are identical. Considering, therefore, the 
preservation or non-preservation of the fossils a mere accident, I 
propose to include the grey marls, marlstones, and black shales, 
down to the point where the Red Marls begin to appear, in the 
Rhaetic Formation, whether they be fossiliferous or not. The thick- 
ness of the rocks so defined, from the Bone-bed above downwards 
to the first layer of Red Marl, on the east side of Watchet harbour, 
is 53 feet, and at Saltford 30 feet. Further down, beneath alterna- 
tions of Red and Grey Marls and Marlstones, that prove the gra- 
dual passage of the Keuper into the Lower Rhaetic series, is the* 
deep-red marl so characteristic of the former. 

A tabular list of Rhaetic fossils is given at p. 406 of the pape* 
alluded to above. 
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similar to Nereites lanceolata^ Emmons. 5. Nereograpsus Jacksoni^ 
Emmons, sp. This is figured in pL 2, fig. 4. 6. Ijophoctenium 
Hartungiy Gein. (pi. 2, fig. 5), differing somewhat from L, JRichteri, 
which occurs in the Silurian rocks at Saalfeld, together with Nereo* 
grapsus Cambrensis and N, pugnus, 7. Crinoidal remains (indeter- 
minable). 8. Sagenaria ? (pi. 1, fig. 6), a fragment of stem, 28 
centim. long, and referable either to Sagenaria^ or Lgcopodites, or 
some other Lycopodiaceous form. Two Graptolites {Monograpsus 
priodon and M. peregrinus) also have been found in these Wurzbach 
slates; thus eliminating from the indefinite *Grauwack^ ' of Central 
Germany another patch of Silurian strata. Professor Geinitz, in 
describing the above-mentioned fossils, states that he is confirmed 
in his views of the relationship of Nereograpsus to the Graptolite 
family, with FunicuUna cylindrical Blainville, as its analogue ; and 
of Lophoctenium to Sertularidce, — T. R. J. 



UsnEB EiN NETTES Erdhabz, Euosmtt, aus einem Braxtnxohlen-Laoeb bei 
Thumsenbeuth in deb Bayeb. Obebpfalz. Von Heim Dr. C. W. Gumbbl. 
[On a new Fossil Resin (Euosmite) from a bed of Brown-coal near Thumsen- 
reuth, in the Upper Palatinate, BaTBria. By Dr. C. W. G-iimbeL] (Neues 
Jahrbuch fiir Min., Geol, &c. Jahrg. 1864. Heft 1. pp. 10 — 14.) 

TN small isolated troughs upon the basalt which extends from 
-*- Bohemia westwards, between the Fichtelgebirge and the Ober- 
pfalzer-Wald, there occurs a Browncoal-formation, in contact with 
other Tertiary deposits, which is easily distinguished from others 
by scarcity of animal remains both in the Browncoal itself and the 
associated beds, and especially by the entire absence of Shells. In 
the bituminous shale of the Clausen, however, near Leussen, not far 
from Redwitz, there are not unfrequently found Fishes (JLeuciscics 
papT/raceus and Lebias gobio), Dragon-flies, Beetles {Bruchrts^ 
SuprestiSy Nemof^les)^ and other organisms. Plant-remains, on the 
other hand, are everywhere abundant, and are often very well pre- 
served, in consequence of having undergone a kind of silicification. 
Beds of DiatomacecB of a considerable thickness also occur. Usually 
the beds of Browncoal are overlain by a deposit of bog-iron-ore; and 
in some places earthy phosphorite occurs in the associated strata. 

Respecting the Browncoal itself, Dr. Giimbel observes that it is 
composed partly of soft, earthy, nearly useless coaly masses, and 
partly of very good lignite. In it are found, besides numerous 
stems, Glyptostrophus Europceus^ Acer tricuspidatteSy Juglans 
rostrata, J. ventricosa, and in extraordinary numbers the little fruit, 
Folliculites Kaltenhordheimensis, 

It was in a Browncoal-formation at the Baiershof, near Thum- 
senreuth, not far from Erbendorf, in the Oberpfalz, having these 
general characters, that the fossil resin was found, of which Dr. 
Giimbel, after describing in detail the strata of that locality, next 
proceeds to give the characters. 

Most Browncoal-formations have yielded fossil resins ; but that of 
Thumsenreuth is easily distinguished from them, by a very strong 
and peculiar smell, which caused the miners to give it the name 
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of ^ Kampferharz,' the odour being very similar to that of Camphor, 

and at the same time resembling that of Rosemary. It occurs either 

in brownish -yellow, almost pulverulent masses, or in nearly firm 

pieces, of the colour of cherrytree-gum, and looking like ordinary 

pitch ; in both states it has the same pleasant odour. It is brittle, 

translucent in thin films, becomes strongly electric when rubbed, 

and has a conchoidal fracture. Its hardness is 1*5, and its specific 

gravity 1-2 — r5. Its composition, excluding 0*84 per cent, of 

ash, is, according to Dr. Wittstein, as follows: — Carbon 81*89; 

Hydrogen 1173 ; Oxygen 6-38=100-00. This corresponds to the 

formula C34H29O2, and shows the resin to be most nearly related 

*o that from Giron in New Granada, which was analyzed by 

Boussingault ; * but it is distinguished from that species by its 

aromatic smell, and its being very easily soluble, without leaving 

any residue, both in alcohol and ether. The author then proceeds to 

give in more detail the eflTect of chemical reagents and solvents upon 

the resin, and states that, as he cannot reconcile its behaviour under 

*^eir action, nor its peculiar smell, with the characters of any known 

species, he ventures to bestow upon it the name of Euosmite, 

Euosmite is generally found filling up clefts and rents in the 
t'^nite, in such a manner as to leave litle doubt that the wood form- 
^^^ the lignite belonged to the tree which produced the resin. A 
microscopic examination of these pieces of lignite has shown that it 
^^Hsists of coniferous wood very similar to that of Cupressinoxylon 
^^htBquale^ Goeppert, and doubtless belonging to a closely allied 
species, with the characters of which Dr. Giimbel concludes his 
paper.— H. M. J. 

-'-^onhard tjnd Geinitz's Netjes Jahbbuch FiJB MiKEBALOGiE, Geologie, xjnd 

Paljeontoloqeb. Jahrgang 1864. Heft 6. 

T^HIS number of the Jahrbuch contains six original memoirs, 
"^ besides the usual miscellaneous matter. The first two papers 
^i^e bj Dr. Geinitz, forming additional contributions towards a com- 
plete history of the Permian fauna and flora ; they are : — 

1. ^PalcBosiren Beinertiy Gein., Ein neues Reptil aus der unteren 
■C^yas von Oelberg bei Braunau ' (Palceosiren Beinerti^ Gein., a new 
■Rtiptile from the Lower Dyas of Oelberg near Braunau). 2. * Zwei 
-^rten von Spongillopsis, Gein.' (Two species of Spang illopsis, Gein.) 
^hese papers necessarily consist almost entirely of detailed descrip- 
tions of the fossils; it will therefore be sufficient to state that Pal{Bo^ 
^9*en Beinerti is considered by Dr. Geinitz to be most nearly allied 
*o the existing Salamander — Siren lacertina, L., and the two species 
^f Spongillopsis {S.di/adica and S.carbonica) to the living Spongilla 
J^uviatiliSy Blainv. 

The remaining papers are the following : — 

3. *Ueberdie Stellung des "Terrain kChailles" in der Schichten- 
ftilge der Juraformation ' (On the stratigraphical position of the 
* Terrain h, Chailles ' in the Jurassic Formation), by M. Peter Merian, 

* Journ. fiir prakt. Chem. vol. xxviii. p. 380. 
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Tlio * Terrain h, Chailles ' (so named bj Thurmann on account of its 
containin<5 siliceous particles, which are locally termed 'Chailles 'j 
is one of the inconstant minor subdivisions of the Middle or Upper 
Jura, and occurs in the Cantons of Basel, Solothurn, and Berne, as 
well as in the neighbouring French Jurassic area. It is rich in well- 
preserved fossil remains, more especially of Corals, besides Crinoids 
and Echinoderms, but Cephalopods are rare ; the whole assemblage 
constitutes, however, a peculiar and very distinct fauna. Of the 
Echinoderms, the most important being Cidaris Blume7}bachii, Ag. 
( C /iorigemma, Phill.), C, cervicalis, Ag., Hemicidaris crenularis, 
Ag., and Glypticus hieroglyphicusy Ag., scarcely a single species is 
known to the author to occur on any other horizon. For this and 
other reasons, which are given by M. Merian in detail, he considers 
the * Terrain ^ Chailles' to be the equivalent of the Crenularis-beds 
(so-named by Herr Mosch, from the occurrence in them of the Hemi- 
cidaris crenularisy Ag.) of the * White Jura* of the Canton Aargau, 
the above-named characteristic species of that formation occurring 
therein in company with Stomechinus perlatus, Desm., and Diplo- 
podia Annonii, Des. 

The position of the Crenularis-beds is shown in the following 
table of the Aargau Jura, the beds being given in descending 

order : — Proximate thickness. 

feet. 

11. Cidaris-beds 

10. Passage-beds (Grenzregion) 

9. Baden beds 

8. Letzi beds 

7. Concretionary bed 

6. White Limestone 

5. Caprimontana-beds 

4. Crenularis-beds 

3. Geissberg beds 

2. Effing beds 

1. Birmensdorf beds 

Maximum total . . 650 feet. 

The Birmensdorf beds, forming the lowest member of the series, 
repose immediately on the Ornatus-clay, — the * Terrain Callovien ' 
of D'Orbigny. 

4. * Ueber den Zwillingsbau des Quarzes' (On Twin-crystals of 
Quartz), by Dr. Friedrich Scharff. With two Plates. In this paper 
the author discusses, at great length, the question whether twin- 
crystals of Quartz are really known to exist, and he comes to the 
conclusion that, while certain crystals, obtained from Floha and from 
Munzig, appear to establish the fact of the existence of such forma- 
tions; yet there is sufficient evidence to cast doubt on the supposed 
twin-character of certain other double crystals of that mineral ; and 
he further remarks that the statement of Weiss, to the effect that 
Quartz is but rarely disposed to form twin-crystals, has received 
confirmation on all sides. 
tJ. ' JEin Beitrag zur Kenntmaa des Versteinerungs-Zustandes der 
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Crinoideenreste' (A contribution to the knowledge of the fossil state 
of Crinoid-remains), by Herr A. W. Stelzner. With one Plate. This 
paper is a contribution to our knowledge of the microscopic structure 
of Crinoidal remains, and of the causes which produce the peculiar 
crystallization that has for so long been known to characterize 
Echinoderms. The author first gives a critical notice of the various 
essays on the subject, which have appeared since that of Hessel* in 
1B26, and then describes in detail the appearances under the micro- 
scope presented by prepared longitudinal and transverse sections of 
the stems and arms of several species of Crinoids. The conclusion to 
which the author arrives is identical with that enunciated by Dr. 
Carpenter in *The Microscope and its Revelations' (p. 345), and 
quoted in a postscript by Herr Stelzner, who, it appears, was not 
aware that so much had been done in this direction until after his 
paper was written ; this conclusion may be thus stated : In the 
cylindrical stems of Encrinites the calcareous network is uniform 
throughout, or very nearly so ; but in the five-sided Pentacrinites a 
determinate pattern is formed, through a diiference of texture in 
various parts of the cross-section, and these patterns, although always 
"©longing to one general type, are nevertheless sufficiently different 
*o be recognized apart on an examination of the transverse sections 
®^ different stem-joints. 

6. *Ueber die Entstehung des Travertins in den Wasserfallen von 
^ivoli' (On the Origin of the Travertin in the Cascades of Tivoli), 
f^y Dr. Ferdinand Cohn. The Travertin of the neighbourhood of 
-^ i voli comprises four varieties, and in this paper the author discusses 
^* length the origin of two of them, namely, the * Shaly Travertin,' 
*^^d. the * Confetto,* giving merely a sketch of the characters of the 
-^^■her two — the * Thick Travertin' or the Travertin of architecture, 
^^d the so-called * Alabaster ' of the Roman artists. 

The * shaly* variety consists of a succession of beds of more or less 
-arthy carbonate of lime, and composed of a great number of cylin- 
^6fs of travertin, each of which has been formed in concentric layers 
•"^und a vegetable nucleus. The author is of opinion that the plants 
^J*e the primary cause of the deposition of the carbonate of lime, but 
^^at the subsequent stages in the formation of the deposit are 
^1 together unconnected with organic laws. In support of this opinion 
^^© observes that, if the cause of the deposition of carbonate of lime 
^ere merely the exposure of the water to the atmosphere, the deposit 
^'ould first appear upon the surface as a film, — ^which is not the fact 
'^ this case, although it is so at the thermal springs of Karlsbad, &c. 
Respecting the second variety of Travertin, Dr. Cohn strives to 
^^ow that its deposition is not owing to the sulphurous acid which 
^oianates from the Solfatara of Tivoli, in which it is formed, as on 
^^alysis he found it to contain no sulphides, but only carbonates. 

H. M. J. 



* Einfluss des organischen Korpers auf den unorganisehen, nachgewiesen an 
^-iikrmiten, Pentakriniten und andeien Thierversteinerungen. Marburg, 1826. 

VOL. I, — NO* VI. T 



266 Revieios — Phillips^ s Guide to Geology, 



10 



A Guide to Geology. By John Phillips, M.A., &c. 5th ed. |i,5( 

12mo. Longmans, 1864. Is! 

THIRTY years ago Professor Phillips published a neat littk 
volume, small enough to go into a schoolboy's pocket, for it I *^* 
contained only 139 duodecimo pages and two outline diagrammatic kA 
plates. Yet it professed to be a * Guide to Geology,' and dealt, in I u-t 
that small space, with the great problems of the mineral composition | \^ 
of the globe, its temperature, physical geography, the arrangement 
and origin of rock-masses, and the distribution of life ; and gave ^ 
description of all the formations which aqueous and igneous forced 
have manufactured or moulded into shape. The author was not y®* 
a Professor, but he was Secretary of the British Association, and ^ 
Fellow of the Royal Society. His love of tables and calculatioi*'* 
was shown as strongly in this early performance as in all his subs^" 
quent writings; and the methodical division of his subject migl^^ 
have served as a model for his competitors* Each series of stra^^* 
had a separate heading for its thickness, mineral character, strati 
cation, cleavage, sub-divisions, physical geography and topograph 
organic remains, and bibliography. 

In 1838 a third edition of the * Guide' appeared, with 186 pag^^^ 
of letter-press and four plates, the frontispiece being an admirab^^® 
little bird's-eye-view of the Isle of Wight ; and the small geologic ^^^ 
map of England was now shaded with engraved lines, to show tt:^^® 
extent of the principal strata. These editions were dedicated to tt^^^^^^ 
Yorkshire Philosophic Society; those which succeeded are inscrib^^^ 
to the University of Oxford. 

In the edition of 1854 the text was increased to 211 pp., and i 
little map of England converted into a yet smaller map of the Briti 
Isles. And in the new version, which has just appeared, there ai 
314 pages; the little geological sections are remodelled, thou 
essentially the same as before, and 53 woodcuts, or ^diagrams,' a 
added to the text. Although thus grown to more than twice i 
original bulk. Professor Phillips' * Guide * is still the most portab^^^® 
of text-books ; and it has this great and distinctive recommendatic^^^ 
— that it is the work of one who has himself seen and understood tt:^^^^® 
things about which he writes ; and, when we remember that the 
are eminent professional geologists who are neither enginee 
mathematicians, chemists, mineralogists, nor palaeontologists, yt' 
cannot sufficiently admire the amount of severe study and se^ 
discipline implied in every aspect of Professor Phillips' * many-side 
mind. 






(I) The Abbeville Jaw ; an Episode in a Great Controver^^'^* 
BEING A Paper read before the Hull Literary and P:^^^' 
LOSOPHiCAL Society, March 15, 1864. By J. L. Rome, F.G^ ^• 
8vo. London : Longmans, pp. 88. 
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(2) Notes on a Ramble through Wales. A Lecture delivered 
TO THE Worcester Natural History Society, February, 1864, 
By W. S. Symonds, Rector of Pendock. London : R, Hardwicke, 
pp. 20, 8vo. 1864. 

(3) Notes on the Drift-deposits of the Valley of the Severn, 
m the Neighbourhood of Coalbrook-Dale and Bridgnorth. 
By George Maw, F.S.A., F.L.S. 8vo. pp. 14, 1864. (From tho 
Quarterly Journal Geol. See.) 

(4) Address of Principal Dawson, President of the Natural His- 
tory Society of Montreal, read at the Annual Meeting, May, 
1864. 8vo. pp. 12. (From the Canadian Naturalist.) 

^T^HE first of these works is a somewhat heavy pamphlet on a sub- 
"*• ject that was very recently of considerable interest. Were it 
not for the exceedingly bad taste displayed in a profusion of indifferent 
jokes, personalities, and heavy banter, and the want of thorough 
appreciation of the whole question involved, we should be inclined 
to speak of this work as a fair popular account of the Abbeville dis- 
cussion. As, however, that particular matter has been somewhat 
ftjrgotten in the rapid accumulation of other and better evidence 
Arom the Bruniquel and Gibraltar caves and elsewhere, and as the 
Subject is really not one to joke about, we can hardly recommend our 
i*€aders to avail themselves of Mr. Rome's labours. In his second 
olapter he endeavours to show that, although the Mammoth, tho 
Reindeer, the Rhinoceros, and other locally extinct species may have 
^ived in Europe contemporaneously with man, this does not necessarily 
^ tivolve a very great antiquity for either. The actual determination 
*^f how many thousands or tens of thousands of years a given geo- 
logical event may have required has always seemed to us as unim- 
portant as it is impossible. That all recent discovery points to the 
Existence of races of men living in Europe very much longer ago 
^lian the traditional 6000 years is certain. Granted this, * the an- 
"•-iquity of man ' is established in Sir C. Lyell's sense, and the very 
^reat changes in physical outline and climate that have taken place 
^ince the Rhinoceros bones were buried with human implements are 
Certainly sufficient to require a great and probably an incalculable age. 
The Rev. Mr. Stmonds' lecture, though containing nothing new 
^o geologists, is a convenient resume of some of the chief points known 
Concerning the Glacial Period as represented in North Wales, and a 
Careful study of it might do much to convince Mr. Rome that the 
t^ime needed by the changes there to be traced can hardly be measured 
l>y centuries. 

The Drift-beds of the Severn-valley, carefully described by 

^r. Maw, afford additional evidence of tho gradual nature of tho 

latest changes, and the variety of movements needed to account for 

"^ihe present condition of things. It is by such estimates only, and 

^y the knowledge obtained by studying the recent deposits carefully 

^11 various parts of England and Europe, that the student of geology 

acquires the knowledge required to speak with authority on tho 

T 2 
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subject of time. It is one that needs all the care and caution of the l^^ 

sage, as well as the boldness and vigour of a fresh intellect. |^v^c< 

The Address of Dr. Dawson is also chiefly devoted to the subject l^ 

of Boulder-drift, and the conditions of its deposit in Canada; but it l^g 

does not relate to the vexed question of the Antiquity of Man. Dr. 1 yj, 

Dawson urges the extreme improbability that, under any conceivable I ^^^j 

physical conditions, there should have been land- glaciers sufficient to 1 ^^ 

account for the phenomena of Boulder-drift in Canada. g^i^^ 

irifi, 

Glacial Action in Northumberland and Durham. me 

AN interesting paper on the Glaciation of the Counties of Dur- Mi 
ham and Northumberland, by Mr. R. Howse, has recently at of 
appeared in the * Proceedings of the North of England Institute of ^< 
Mining Engineers' (May 1864). In it the author observes that fine a^^a 
examples of glaciated rock- surface have been brought to ligbt va. p f 
baring the Magnesian Limestone for quarrying near South Shields, h 
In other localities the surface of this limestone has also been fouu^ \ 1- 
more or less polished and scored. The harder sandstones also of tb^ 
Coal-measures, and the Mountain-limestone, which crop out to tl>^ 
north and west of the former rock, both show the same phenometx^* 
The direction of the grooves and scratches varies in different loc^' 
lities, and even in the same locality ; it being sometimes to the P^ » 
sometimes to NE., and sometimes due E., within an area of a fe"^ 
acres. Resting on glaciated as well as on non -glaciated rock-surfae^ 
is a deposit of brown, reddish, grey, or bluish clay, full of roc'^' 
fragments, vaiying in size from the smallest grain to blocks of fi"^^^ 
and six tons weight. Some are angular, but most of them are mo ^^® 
or less worn. Many, both large and small, are very much glaciatec^' 
and some are not unfrequently scratched and ground in differe^^ 
directions on their different surfaces, and sometimes on the san^^^® 
surface ; it is indeed the exception to meet with glaciated fragmea. ^*^ 
scored and scratched in straight and parallel lines. 

The materials composing the deposit — both clay and boulden 
are largely composed of the rocks on which it immediately rests, 
which underlie it to the west. Thus, in the north-eastern distri 
of Durham, where Mr. Howse seems to have pursued his investig 
tions in most detail, the deposit is chiefly composed of debris fro 
the Coal-measures and Magnesian Limestone ; the remainder hi 
come from the Millstone- grit, Mountain-limestone (including tk^*® 
associated basalts), Old Red conglomerate, the porphyry of Chevic^^ *» 
and the granites of Criffle and Shap-fell. The deposit is pret^^^ 
generally distributed over the district ; but is thickest towards tf-^® 
sea-board and in the valleys. Where thickest, it is 60, 100, ac^^^ 
sometimes nearly loO feet; but from 20 to 50 feet is its most usiu ^* 
thickness. It usually shows no trace of stratification, the materia^^ ^^ 
having been thrown together without the least assortment ; but fr '^' 
quently a more regular structural arrangement obtains. Until r^^' 
cently it was supposed to be devoid of fossils; fragments oiCypri^^^ 
Islandica, have, however, lately been found in it. 

Above this Boulder-clay either resting on it, or forming its upp^^" 
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lost portion, there is occasionally found a purer deposit of tenacious 
ay, containing fewer fragments of rock, but charged with numerous 
3gular pieces of Chalk-flints. This clay does not appear to be more 
lan &ye or six feet thick ; and is supposed by Mr, Howse, from the 
halk-flints included in it, to be an extension of the great Scandi* 
ivian Drift. 

Mr. Howse next proceeds to notice, under the designation of 
Raised Beaches,' some beds of gravel, clay, and sand, with coal- 
•ift, which are found on the flanks of some of the Magnesian Lime- 
one hills, and on the top of the sea-cliff*s between Sunderland and 
artlepool. These beds are principally composed of materials washed 
it of the Boulder-clay, &c. and Magnesian Limestone, and contain 
^gments of Cyprina Islandica in some places, and the remains of 
fid animals occasionally in others. Other superficial deposits are 
luded to by the autlior. The whole he tabulates as follows 
. 170) :— 

' 1. Beds of peat; and submarine forests^ with fossil remains of oak, alder^ 
mountain-birch, and hazel, horns of Cervus alces and Cervus elaphus, 
Bos primigenius, &c. 

2. Rubble, transported from moraine-heaps of upper valleys. 

3. Gravel-beds, forming remains of ancient raised beaches. 

4. Sand, forming elevated mounds along the courses of valleys. 

6. Brick-clay, with intercalations of laminated clay, sand, and peat-bed, 
containing skeleton of Megaceroa Hibetfiicm and stems of CaUuna 
vulgaris, 

6. Scandinavian drift (?), containing angular flints, and small fragments 

of rock, probably derived from the l3oulder-clay. 

7. Boulder-clay, or drifted glacier-moraine, containing fragments of 

Cyprina Islandica, 

8. Ancient gravel-bed, resting on rock-siirface.* 

Mr. Howse thinks that, at the period of glaciation of the rock- 
:face, most of the North of England was much higher above the 
I than now — that the climate and physical conditions were similar 
those which now obtain in Greenland and Spitzbergen — that 
iciers filled all the present river-valleys — and that the whole of 
3 surface of the land was more or less covered with snow and ice 
' nearly all the year. The great depth of the Tyne Valley and its 
butaries below the level of the sea, and the prevalence of gla- 
red rock-surfaces, are the grounds on which he bases these opinions. 
; to the origin of the Boulder-clay, the views of the author are 
t quite so clearly expressed. To quote his own words : — 

It therefore appeared certain, from these facts, that the moving ice, 
uring these special boulders, which can be traced to their original beds up 
i Tyne, must have travelled from the west, from the higher grouud to- 
trds the coast; and that the hypothesis of continental or land-ice, in- 
lying, as it did, the subsidence of nearly the whole island, and afterwards 

immense change of climatal conditions to those at present existing, 
Jmed more in accordance with the facts registered on these rocks, and 
Bolutely necessaiT to explain the appearances of the glaciated surface, and 
e formation and deposition of the Boulder-clay, than the vague and merely 
njectural theory oi the stranding of iceberga drifting southwards from 
me xmknown northern locality.* (p. 170.) 
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Further on (p. 182) we find the following passage : — 

' For it is necessary, in order to account for the deposition of the Boulder- 
clay, and the beds of clay, sand, and gravel whicn occur all over these 
counties, to assume that the whole, or nearly so, of the entire island was 
submerged beneath the sea. It was during this period of submergence that 
the Boiuder-clay was deposited .... Can we doubt, when we look at the 
surface of the country, that the numerous isolated hills formed at this period 
numerous small islands, which were in their turn submerged, and covered 
with deposits still brought down from the west on JUxdxng masses of tee 
detached fi*om the glacier-face of the upper valley ? ' 

Again, at p. 184 : — 

* The theory of stranded icebergs, and masses of floating ice drifti^ 
along the coast-line, is quite insufficient, and entirely inadequate to prod^c^ 
the appearances above enumerated; for it is pretty clear that these roc»* 
were glaciated and covered with a thick deposit of feoulder-clay before ^^ 
land was submerged deep enough for icebergs to pass over them.' 

The subject itself is undoubtedly one of great difficulty ; and ol*^^ 
continued steady examination of ice-worn and drift-laden district '^^ 
with a clear comprehension of the meaning of the pbenome 
elucidated by our slowly advancing knowledge of ice-action un 
manifold conditions, can be expected to make us masters in t 
branch of geology. 

On the Conformation of the Alps. By John Ttndall, F.R. 
&c. (Phil. Mag., October, 1864, pp. 255-271.) 

On the Erosion op Valleys and Lakes ; a Reply to 
Roderick Murchison's Anniversary Address to the Ge^ 
GRAPHICAL Society. By A. C. Ramsay, F.R.S. (Phil. Ma ^ 
October, 1864, pp. 293-311.) 

THERE is no question at present under discussion among g^^ 
logists so important as that relating to the value of exist! ^ 
causes of change ; and one branch of this subject is treated in t>l 
two able and interesting articles now before us. They both tr^^ 
though in a different way, of the action of water — ^liquid and soli« 
as an agent in the production of the surface-phenomena of the glolt>e 
They both support the view that to the slow, but long enduring', 
mechanical power of water, rather than to any convulsive throes or 
violent disruptions, are due those grand, striking, and exceptional 
phenomena seen in perfection in the Western Alps. They refer to 
erosion as the one great cause of the most picturesque features of 
tliat noble mountain-chain, — its deep and narrow gorges, its moun- 
tain-valleys, and even its large and beautiful lakes. They communi- 
cate the experience of men, one an accomplished student of the 
physical sciences, who is exceedingly familiar with ice and its 
results, — the other an experienced practical geologist, who bas 
observed much in his own country, and who is not without a personal 
knowledge of Switzerland. The questions they discuss are rendered 
yet more interesting at the present moment, because the vcteian 
champion of the opposite school of geology, — that which assumes 
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periodical convulsions on a grand scale to have been concerned in 
the elevation of mountains and the formation of valleys, has recently, 
from the Chair of the Geographical Society, repeating his firm con- 
viction that his own views are correct, protested against the more 
modern theory.* 

Professor Tyndall's paper is, like others by him oil the same and 
similar subjects, clear, definite, and positive. It brings forward his 
3xperience of the present year, and points out its bearing on what 
tie has before seen and described. Two very remarkable longitudinal 
md transverse valleys, the gorge of Pfaffers and the celebrated Via 
Vlala of the Spliigen Pass, both quoted by the advocates of the 
fissure-theory in their own favour, were visited by him for the 
jxpress purpose of testing the Erosion-theory. Certainly there are 
ew phenomena of the kind in Europe more striking. In the Via 
^ala the road is an artificial ledge on one of the vertical walls of a 
leep cleft. One looks up to a narrow strip of sky overhead, and 
'own on a roaring torrent, scarcely heard in the far depth. In the 
orge of Pfaffers the scene is, if possible, more striking ; the rocks 
^eet, or seem to meet overhead, and the valley is still narrower, 
^et it is certain that on the walls of these two valleys, from bottom 
> top, there are unmistakable marks of erosion. Whatever may 
ave been the cause of the cleft the water has always been there to 
J-ke advantage of each widening of the split. Water has been 
t'esent too at the top to act at the first commencement, and rush into 
le opening formed. The two valleys are (if we remember right) 
early at right angles, and open into the valley of the Rhine near 
Joire. 

Professor Tyndall points out that such narrow gorges are chiefly 
onfined to limestone. They are certainly not always so, though in 
imestone they are common. Limestone is a rock that has a special 
endency to crack systematically, and its joints facilitate greatly the 
wtion of water. We know of similar crevices in granite, and in that 
'ock it is generally the existence of veins of softer mineral that 
letermine the action of water. It may be so in limestones and else- 
vhere ; but in most of these cases there is a certain amount of 
indermining that rapidly increases the depth, but also widens the 
Tevice. It is not necessary, however, that there should be a crack 
•f any importance produced during elevation or by disturbance to 
letermine the commencement of a deep valley, for the remarkable 
la^ions on the Colorado River (described by Dr. Newberry) are 
learly the result of erosion in horizontal strata ; and something of 
he same kind on a smaller scale is common in the South of 
>pain. 

Mr. Tyndall points out that the cracks, if the result of disloca- 
ion, ought to extend through the cols, which are generally very 
lifferent from the throat or gorge that the name implies. There is 
ilmost always a flat space at the lop of a deep gorge, such as the 
^ia Mala runs through, and on the other side a corresponding deep 



* See Geological Magazine, No. 3, p. 127. 
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valley. This is remarkably the case on the Italian side of the 
Splugen Pass ; and we are surprised that Professor Tyndall has 
not alluded to it. We can assure him that it fully supports his 
argument. 

After pointing out that, in the elevation necessary to bring the 
Alps into their present state, the area of the fissures produced by 
the cracking of the rocks would be very much smaller than the areas 
of the existing valleys, and that the character of the valleys is not 
such as would be produced by elevation and cracking, Professor 
Tyndall proceeds to consider the mechanical effect of glaciers. That 
the principal crushing and grinding effect of a glacier must be under 
the middle part, where the motion is most rapid, is certain : that the 
walls of a valley are really torn by a glacier passing down between 
them, and that obstacles to downward progress, when it can be 
traced, are rapidly and effectually removed, are matters of observa- 
tion ; and these points are sometimes well seen in the valleys from 
which the smaller glaciers retire during summer. Thus in the 
valley near Engelberg, towards the Surenen Pass, we have noticed 
these results ; and indeed every one who has been among the ice in 
the higher valleys is familiar with numerous such instances. That 
in former times, during the Glacial Period, the ice was more abun- 
dant and more efficacious is only another way of saying that there 
was a Glacial Period. The Erosion-theory evokes, therefore, as 
Professor Tyndall observes, nothing but true and known causes ; 
while the Fracture-theory cannot of itself explain the phenomena. 
Professor Tyndall believes that the fissures formed during elevation 
were insufiicient to determine the conformation of the Alps ; but 
this is a conclusion concerning which we feel inclined to think that 
much remains to be said. 

Professor Ramsay, in the article bearing his name, replies to Sir 
R. Murchison's recent attack on the Erosion-theory. Sir Roderick, 
as our readers are aware, and as is well expressed in the article 
before us, believes that 'mountain- valleys lie in lines of curvature, 
dislocation, and fracture ; and that the mountains on each side of 
them are mountains far less because of denudation than by reason of 
operations of fracture and dislocation.' 

Professor Ramsay asks for the proof of such faults and dislocations 
in the Alps. He believes that, when accurate geological sections 
(on the true scale) shall have been made through Switzerland and 
the adjoining mountain-tracts, there will be ample proof. of enormous 
denudation previous to the confurmation of the existing valleys, and 
that these have necessarily been formed long since the latest important 
disturbances of the strata took place. 

Referring to the argument so much insisted on, that the opinion 
of ' the vast majority of practical geologists ' is worthy of some 
respect, our author refers to the writings of Hutton and Playfair, 
quoting the former to show that the modern view of the overwhelm- 
ing importance of water-action is really a very old one, and the 
latter to the effect that ' the sharp peaks of the granite mountains 
hut mark ao many epochs in the progress of decay,' and that 'the 
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great diaics c^ JKucn^sti!^ vijri irLTerr^ -nn i^criaK? vC lii* ri:*^ 
are cot out c£ lasasst^ n^Lr rrsi^^sr fcaii idic^ j;ctt iLkl AXT^iiss 
that now 



The great aikd 'km: fr:TrT7ri»c luisnziinis nf zanz:*- -viidd are cico* 
cemed in tfe proidscsSaE a: {ikiihsj PrnHiSiar R&inaj oGiLsders 
may be rescdrc^ Ex-c^ ixret gerk^ latii: msj lat sTrassed in aaj 
possiUe combisazSoB. T^ipx sn^ ix brkc : — 

(1 ) OscOlataocL Mlik rfsp^m *&:• I2ie fiE«-j£^^ of aH PDrks is all 
stages of eoctcrtSco azii mesamrrziiiig^ al'5sr7;asr::r ^>ri:^ kc;r<eT or 
shorter per;-«5 c^ rirZi:i*r- 

(2j Great z-iaizis^ c-f nariitr a?i:-aiiTi:'r- TlSri are iricliirei at a 
▼erv low acsle ii fbnDe»i inriir ssjItTt iei'TeifK*-. 

(3) Sobaenal ce^s^daiSc-L. v^f aZ izz^is- vifMzz^ awaj of sea- 
coasts, and difaaggrasSc-ZL, dr^Kaczceri-ic- az>d ctoec-h dt all caiise* ; 
all these being nKdi&d bj ibi» e!:«iiScc;£ of ibe ?nr£k<ir. 

Monntain-eLain^ ar& cLararv-nzed bx «E:^c-nion ai:d meta2x>or- 
phism ; and it maj t« iLax ihej are HA c^ kfw a«tording to the 
antiqaitT of the dismr^osrcies. Sosaci2:zjes the protat^eTasces are 
planed altogether awaj. 

The third elaa£ of eaasiE« mar be a^:3=:>ed to mt oat all moantain- 
peaks, not TolcaiJc. azzi the TaZkjs c<f the «ex*rid class, but not the 
wider and mere open Ta*kj£. 

Fractures and Tolcazic^ are sobcrdir^a^e accidents, modifrin^ dena- 
dations and forming hills or njoantains independent of the mountain- 
chains. 

Having enunciated these canons, Professc4' Bamsar pTx>ceeds to 
the subject of the ralue of ice a^ a medium in f<Hining such lakes as 
are true rock-basins : meeting seriatim the objections raised by Sir 
R. Murchison. Of these, the first is the position of the Lake of 
GeneTa, which trends from £. to W., whilst the detntus marking the 
direction of the old glacier of the Rhone is X. and XNW. The 
same argument applies to the Lake of Constance and the Rhine. In 
answer to the former objection, it is assumed that a great tributary 
glacier came in formerlj from the vallev of ChamounL and others 
from the mountains on the southern side of the lake ; and that, when 
the ice abutted against ihe Jura, it was there checked and tamed 
towards the north, forming also the Lake of NeuchateL The case of 
the old Rhine glacier has already been disposed of by the researches 
of M. Escher. 

The objection that ice has no excavating power is answered by 
referring to many well-known facts. The rivers flowing from glaciers 
are all muddy. The loess of the Rhine is believed to be a mud- 
deposit from the glaciers: the striation and deep grooving, the 
mammillation and the glassy polish of Alpine rocks are all ilhistni* 
tions of the mechanical power of moving ice. Bosses and islands, 
standing out from a moraine or in the midst of valleys, are no more 
proofs of the absence of the moving power of ice than the existence 
of Goat Island in Niagara, and of the Needles off the Islo of \Vigl\t» 
is proof ihat the river and the sea have not produced the jjorgos tl\ftt 
there exist. 
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The plasticity of ice is the great cause of the difference of its 
mode of action from that of water. Still water cannot excavate, « o 
and in the depths of a lake water is still ; but glacier-ice, moulded 
to the inequalities of the land, can rise over obstacles, and mountain 
acclivities, grinding as it goes. Nor is the fact that some glaciers 
ride over their moraines an objection to this. They do so now, but 
they may not have done so when larger. That glaciers touch the 
bottom, and grind the rocks they touch, is certain, even if water is 
usually present at the contact of ice and earth. The quantity and 
weight of the column of ice are amply sufficient to prove this. 

* If then,' Professor Ramsay asks, * glaciers can waste rocks and_ 
deepen valleys, is it possible ( ? impossible) that the great old glacie 
under favourable circumstances have excavated lake-basins, whe 
rocks of unequal hardness came in their course, or when, fro 
special causes, the pressure of ice was unusually great on certai 
areas ?' 

The course of ice in a flat-bottomed part of a valley or in 
plain at the base of a mountain-range must be difierent from 
course on a slope. The ice can select soft places ; and, if from an; 
cause, the weight is greater at any pointy the excavating effect mus^ 
have been so also, and must have resulted in the formation of rock ^^i- 
bound hollows. The case of Ivrea, quoted as adverse to this view, i ^^s 
not really so when fairly examined, and only time and the extension ^n 
of the glaciers are needed to account for everything. 

It is objected that ice cannot flow up an inclined plane. This 
contradicted. The great old glacier of the Aar, and the fact of tb 
existence of Stoss- Seiten and their upward striations, are proofs t 
the contrary. The slopes also are really very small. In the Lag 
Maggiore the slope from the deepest part (2600 feet) to the ou 
flow of the lake is not more than 2° 2V in twelve miles, — a slop* 
hardly perceptible. In the Lake of Geneva, from the point wher»- 
the depth is about 1000 feet to the end of the Lake at Geneva, th- 
average slope is only 25'. The question therefore is whether ic 
could have been forced forwards for a number of miles up such sligh^^^=^^^* 
slopes as these. Further, would not advancing glaciers travel ove^^^ ^"^ 
the ice in the plains and hollows without moving the lowe^^^ ®^ 
strata, and therefore without erosion of the bottom ? Professo^^^'^'*^^ 
Ramsay gives several reasons why it should not A glacier move*==^ ^®^ 
not only by gravity but by pressure from behind, as is seen in th 
Rhone Glacier ; and any heavy body passing across any other bod^^^^^ 
whose particles are movable will drag along the lower mass an* -^-•^^ 
make it move also. This is too familiar to need proof. But d-^^^"^ 
these lakes lie in fractures ? As a matter of fact, those on the nort' ^^ ^, 
side of the Alps, in the region of the Miocene strata, do not ; for, : ^* 

they did, the strata would be crumpled up in zigzag lines acro^ ^CDSS 
the average line of strike, which we know is not the case. Or " 

the fractures were mere narrow cracks, the denudation must ha^^" "^^ 
been so large as to involve a practical admission of the Erosio^c- --D- 
theory. The case of North America and its great lakes is in co -^^a- 
tradiction to the Fracture -theory. The Silurian strata amid whi^^ ch 




i 
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the lakes lie are almost horizontal and undisturbed. One of the 
lakes (Ontario) lies in a low anticlinal bend of soft strata, and Lake 
Superior on a faint synclinal curve. 

Professor Ramsay concludes with an inquiry — why it is * that not 
only drift- and moraine-dammed lakes, but striated rock-basins, of 
all sizes, occur in such prodigious numbers in America, Scandinavia, 
the Highlands, and in all other rocky temperate regions, high and 
low, that have been glaciated, while in tropical and subtropical 
regions they are so rare as to be quite exceptional elsewhere than in 
mountain-areas that now or once maintained their glaciers ? ' 



A. Sketch op the Geology op Norfolk. By the Rev. John 
GuNN, F.G.S. Reprinted from White's History and Directory of 
the County. Sheffield: W. White, 1864. 8vo. pp. 27. 

TN this unpretending pamplet, which is of a class that might with 
■■- advantage be more common, the author follows the usual 
i.rrangeraent, beginning with an account of the geography, especially 
)f the rivers, followed by a list of the geological formations of the 
ZJounty, ranging from the Kimmeridge Clay to the peat and other 
"ecent deposits ; and he names the chief books and papers that have 
treated of Norfolk geologically. 

Norfolk affords examples of those * gaps ' to which Dr. Bigsby 
aas lately drawn attention;* thus the Lower Greensand rests at 
Dnce on the Kimmeridge Clay, the higher Oolitic and the Wealden 
formations being absent ; and the Norwich Crag lies upon London 
Clay. In parts also the Chalk is but barely separated from the 
Liower Greensand, the thin bed of so-called * Red Chalk ' being all 
bhat comes between those formations at Hunstanton. This 'Red 
Chalk ' Mr. Gunn seems to look upon, with Professor Sedgwick, as 
the representative of the Gault (p. 7), although he allows (p. 8) that 
Mr. Seeley had good reason for taking it to be the Upper Greensand : 
may it not represent both those formations, as we believe the Rev. 
T. Wiltshire has suggested ? It would perhaps have been better 
to have treated of the Red Chalk under a separate heading. 
Strange to say, fragments of so thin and local a bed have been 
found in the Drift just north of London, a very long way from any 
spot where it occurs in place. 

We must demur to the remark made at p. 7 as to * fossil contents ' 
being *the only dependable basis' on which one can trust to 'estab- 
lish identity' of beds. Were this the case, we fear there would soon 
be an end to field-geology (a branch of the science, by the way, not so 
vrell understood as it should be); fossils not being so ever-present as 
is often thought, and the lithological nature and relative position of 
"beds being often of, at least, equal importance. What this doctrine of 
"the all -power fulness of fossils leads to may be seen at p. 8, where we are 
"told that *it may be inferred that the Gault is principally represented 
in the Lower Greensand, and the Upper Greensand in the red lime- 

* Joum. Gool. Soc, vol. xx. p. 198. 
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stone ' (which has been classed with the Gault just before) ! In this 
particular case there is no doubt about the lithological division, the 
white Chalk, the red ' Hunstanton limestone,' and the brown ironsand 
of the Lower Greensand contrasting very strongly.* 

We are glad to see that Mr. Gunn treats of the Chalk in different 
divisions, which we should like to hear more about. This formation 
will almost everywhere bear more notice than has been given to it. 
As to its being 'composed of a soft white mud, which has passed 
through the bodies of Worms and the intestines of Fishes,' surely 
other classes of animals had something to do with the matter ! 

In speaking of the Lower Eocenes, Mr. Gunn is not quite clear, 
for he says that the London Clay *with the Woolwich and Reading 
Seres overlies the Chalk ;' as if the first two were parts of one for- 
mation. The absence of the Thanet Sand might have been noted. 

The account of the Norwich Crag of course takes up some space, 
and a full listf of fossils (172 species) from that bed is given. It has 
been thought that the Red Crag and the Norwich Crag are the same; 
partly because they never occur together. Mr. Gunn thinks that 
*they are one continuous formation, occupying a long period of time, 
during which the land has been gradually rising ; and that in the 
process of upheaval, they may possibly bear to each other the same 
relation as the upper valley-gravels bear to the lower.' The remark 
is ,to the point, but the tenses are bewildering. The overlying 
fluvio-marine ' Forest-bed,* with its many remains of Elephant and 
Deer, next claims attention ; and is succeeded by the ' Laminated 
Beds,' a sort of *warp.' 

The Glacial Drifts are divided into: (1) Lower Boulder-clay, or 
Till, 'mostly (of) a greyish blue, but occasionally of a reddish tinge,' 
and containing ice-scratched boulders of many kinds of rocks ; (2) 
stratified Clays, with Sands and Gravel, which 'lie upon the de- 
nuded surface of the Till, generally with a thin layer of beach- 
shingle intervening,' and are often much contorted ; (3) Upper 
Boulder-clay, with scratched boulders, chiefly Oolitic, flint, and 
Chalk. The Mundesley fluvio-lacustrine bed, filling an old valley 
cut through the Boulder-clay to the Forest-bed, is also here classed 
with the Glacial Series ; but strictly this is hardly right. The same 
may be said of the Valley-formations, in the account of which Mr. 
Gunn has availed himself of Mr. Prestwich's late researches. It is. 
to be noted that Norfolk is one of the ' flint-implement ' counties. 

The author concludes with an interesting account of the growth 
of peat, the incursions of the sea, and the formation of sand-dunes. 

In the hope that this useful little work may reach a second edition, 
we suggest, besides the few points already noticed, that a small 
geological map would be a great improvement ; that the list oF 

♦ A marked case of the result of trying to classify a set of beds by fossils alone 
occurs in a late number of the Journ. Geol. Soc. (vol. xx. p. 99), where, in a classi- 
fication of the English Tertiaries, the Upper and the Lower Bagshot Beds are 
missed out^ we suppose because they do not yield fossils, and therefore, though 
sometimes 200 and 600 feet thick respectively, are npt worth taking into account ! 

t Prepared by Mr. S. P. Woodward. 
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works on the geology of the county should be made fuller; and that 
some transverse sections, to sliow the general arrangement of the 
beds, would be a good addition. Lists of fossils from other for- 
mations than the Norwich Crag might also be given; and we advise 
a more careful correction of the press, as there are not a few 
printer's mistakes. 

* 

Pal^ontographical Society's Monographs. Vol. XVI. Issued 

FOR 1864 London. 1864. 

HIS fasciculus contains the following Monographs: — 

I. British Cretaceous Echinodermata, Vol. I., Part 1. By T. 
Wright, M.D^ F.R.S.E., F.G.S. With 11 plates. The author sup- 
plies an epitomized outline of the Cretaceous group of strata in 
England, noticing some of the chief fossils, especially Echinoderms, 
found in them, and indicating the equivalent strata on the Continent. 
There is also a chapter on the classification of the Echinodermata^ 
and on the structure, terminology, and classification o^ the Echinoidea, 
Of the genus Cidaris there are here figured and described, from the 
Gault, 1 species; Upper Greensand, 1; Grey Chalk, 4; and White 
Chalk, 7. These have all been previously described j and (7. Merceyi^ 
Cotteau, is the only addition to our lists. 

II. Trilobites of the Silurian, Devonian^ fyc.^ Formations, By 
J. W. Salter, F.G.S., A.L.S. With 6 plates. A short summary of 
the history of Trilobites, with a provisional classification, is given, 
followed by some account of their vertical range, and of their struc- 
ture and habits. Forty species are here figured and described : — 
V^BSoMji PhacopidcBX Genus, PAaccjp* : — Subgenera; Trimerocephalus, 
2 species, Upper Devonian ; Phacops, 5, Middle Silurian to Upper 
Devonian; Acaste, 7, Lower and Upper Silurian; Chasmops, 6, Cara- 
doc Beds; Odontochile, 6, Lower and Upper. Silurian; Cryphceus, 1, 
Lower and Middle Devonian. Family, Cheiruridce : Genus, Cheiru- 
Tusi — Subgenera; Crotalocephalus, 2 species. Upper Silurian and 
iDevonian ; Eccoptochile, 2, Lower Silurian ; Actinopeltis, 2, Caradoc 
fieds ; Cheirurus, 2, Caradoc Beds : Genus, Sphcerexochus, 2, Lower 
and Upper Silurian : Genus, Amphion, 3, Caradoc Beds. 

III. British Devonian Brachiopoda, Part VI. First Portion. By 
T. Davidson, F.R.S., F.G.S., &c. With 9 plates. An introduction 
Contains some remarks upon the stratigraphical relations of the so- 
oalled Devonian rocks of the South-west of England, embodying the 
observations of Messrs. Ramsay, De Koninck, Jukes, Salter, and 
l^engelly. There are fully described 4 species (one new) of Tere- 
^ratuloy 1 of Rensselceria^ 1 of Stringocephalus^ 4 (two new) of 
-^thyriSy 1 of Me^ista, 1 of Uncites, 14 (one new) of Spiri/era, 2 of 
jSpiriferina, 3 of Cyrtina, and 3 of Atrypa, Of the above, there are 
tlie following important new, or well-known foreign, Devonian species, 

r the first time added to our British lists: — Uncites gryphus, 
trypa lepida^ Rensselceria stringiceps, Spirifera suhcuspidata^ 
p, cultrijugata, Sp, undi/era, and Sp, curvata, 
Mr. Davidson purposes to reserve until a future occasion any 
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remarks upon the local and general distribution of the British De- 
vonian Brachiopoda, No Devonian Hrachiopods have been found ia 
Scotland ; the Dron Shales, which cout&m Bht/nchon€llapleurodo7i{l\ 
are regarded as Lower Carboniferous. The Devonian formation is 
largely represented in Ireland ; but, with the exception of a few 
localities, wherein plants, fish-scales, and Anodon Jukesii have been 
found, it is non-fossiliferous (foot-note, p. 3). 

IV. Eocene Molltisca, Part IV., No. 2, Bivalves (continued). By 
S. V. Wood, F.G.S. With 7 plates. This contains descriptions and 
figures of — Modiofa, 5 species; Area, 18; CucuUceay 1; Pectunculus^ 
10; Limopsis, 2; Trigonoccelia, 2; Nucula^ 23; Leda, 9; and Unw^ 
7. Nearly one-half are new species. 

V. Reptilia of the Cretaceous and Wealden Formations (Supple- 
ments), ByProfessorOwen,F.R.S.,F.L.S.,F.G.S., &c. WithlOplates. 
Supplement No. II. contains descriptions, and additional particulars, 
of Cretaceous Sauropterygia: — Plesiosaurus planus^ sp. n.; PL Neo- 
comiensisy Campiche, and PL Bernardi,* Owen, from the Phosphatic 
Greensand near Cambridge ; and of PL latispinus, Owen, from the 
Lower Greensand near Maidstone. The subject of Supplement 
No. III. is the half of a lower jaw of a young Iguanodon^ from the 
Wealden near Brixton, Isle of Wight. 



rpHE Quarterly Journal op Science continues to fulfil its 
-■- office of supplying both special and general information to the 
scientific public, and to those who, enjoying the advantages of the 
widened limits of modern education, can follow the steps of the ad- 
vancing Naturalist and Physicist, or at least intelligently appreciate 
the results of scientific research. Geological readers will find in No. 4 
of this Journal, for October, much to interest them in several of the 
papers and notices — such as Th. Lacaze Duthiers' illustrated account 
of Corallium rubrum ; H. Seeley's clever and suggestive remarks on 
the probable relation of the septa of Cephalopod shells to the 
periodic loss of bulk in the collapsing ovaries ; the Rev. C. W. 
Kett's translation of Caesar's account of the Gallic Reindeer (?) and 
Aurochs ; H. C. Sorby*s notes on meteorites and on the photography 
of the structure of metals ; Dr.Turner's comparison (illustrated) of the 
Neanderthal skull with one from an old cemetery at Aberdeen ; bufc 
more especially in the * Chronicles of Geology and Palaeontology/ 
and the Progress of the Geological Survey of the United Kingdom, 
written con amore. Dr. Dawson's * Flora of the Carboniferous 
Epoch of Nova Scotia ' is noticed ; and his memoir on the * Air- 
breathers of the Coal-period ;' also Geinitz's revision of his *Dal- 
manites Kablikaj ' (really Placoparia ziphei), and *K. dyadica' {K. 
Sihirica), in the ' Dresden Isis.' Mineralogy, Mining, and Metal- 
lurgy have also due attention. A good index completes the first 
volume. 

* Professor Owen has received bones of this species from the Lower Cretaceous 
beds near Moscow, 
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BeRICHT iJBER DIE BISHERIGE WiRKSAMKElT DES VeREINGTEN 
COMITis FUR DIB NATURWISSENSCHAFTLICHE DURCHFORSCHUNG 

VON BoHMEN. (Notice of the results obtained up to the present 
date bj the united committees for investigating the Natural His- 
tory of Bohemia.) Sheet. 1864. 

rpHIS brief notice of the progress of investigation into the Natural 
-^ History of Bohemia we owe to our correspondent Dr. Anton 
Fritsch, Keeper of the Museum at Prague. Bohemia is a country 
so centrally placed in Europe, so ricl^ in all departments of natural 
history, and one in which enquiry of this kind was so much needed, 
that we welcome the present investigation as in every sense desirable. 
The labours of the committees involve: — (1) A complete orographic 
investigation of the country ; and (2) a geologico- agronomic inves- 
tigation. Taking the map of the Geological Survey of the Austrian 
Empire as a basis, it is proposed to describe (1) the various members 
of the formations in detail, geologically and palaeontologically ; (2) 
the diluvial and alluvial deposits in reference to the culture of the 
land ; and (3) all varieties of minerals and rocks found in each dis- 
trict. A complete account of the botany, zoology, and meteorology 
are also to be included. 

What seems most astonishing is the extraordinary economy with 
which this work is proposed to be carried on. Dr. Fritsch, in con- 
junction with Professor Krejci, undertakes to conduct the geological 
part of the work for a yearly allowance of 600 fi. (about £60). 



i^Ei>oitTs uAuisriD i>i^oaEEx>i2sra-s. 



The Members of the Exeter Naturalists' Club, on September 
24, went to Exmouth, on their fifth and last excursion this sum- 
mer, and were disappointed, by the rain, in their intention of visiting 
Littleham Cove. After tea (A. H. A. Hamilton, Esq., president, iu 
the chair), three new members were balloted for. Mr. Ellis then 
read the minutes of the last meeting, and some letters he had re- 
ceived in reference to an Ornithological paper recently brought before 
the Club by Dr. Scott. 

Mr. Py croft, of Kenton, then read a paper on * The Waters under 
the Earth.' He explained the sinking of the rain into the earth, — 
its settling down into sandy or other porous strata, its forming 
Underground streams and watercourses, the boring of artesian wells, 
and the facts learnt from their formation, viz., that the rain-water 
will penetrate to very great depths, and that during the process of 
boring sheets of water and streams of considerable size are some- 
times passed through ; that these streams are not caused directly 
by rain, but have in many cases communication with lakes and 
river-beds on the surface, as is proved by the fact that stems and 
roots of fresh- water plants, seeds, fresh- water shells, and even living 
fish similar to .those of neighbouring rivers, have been thrown up 
from artesian wells of great depth. He pointed out that this fact 
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should make us cautious how we draw cod elusions from the presence 
of a single fossil in a stratum. He stated that there were two small 
crustaceans, Niphargus fontanus and Crangonyx subterraneus^ found 
in the wells of Wiltshire, Berkshire, Hampshire, and Devonshire. 
These animals were both colourless and blind, showing how dark 
had been their dwelling-place. Mr. Pycroft next entered into the 
subject of limestone-caverns, observing that they are or have been 
the natural drainage-channels of the earth's crust, and that thej 
exhibit the phenomena of underground rivers on the grandest scale. 
Among other points he particularly discussed, was the frequency and 
violence of floods in these chasms. He stated that when a traveller 
visits one of these caves, such as the Peak Cavern, he cannot bring 
his mind to believe that all this grand vault has been excavated by 
so insignificant a small stream as that now running through it. But 
we must remember that it is with these natural drainage-channels 
as it is with the London sewers : one leads into another ; and in the 
season of winter-storms, the *main' in one case and the cavern in 
the other is not more than large enough to carry off the torrent In 
the case of the limestone-caverns, the torrent is furious indeed, from 
the varying size of the channel, the cascades, the generally inclined 
form of the floor, and the frequent turns. He discussed at some 
length the bearing which the study of these phenomena had upon 
the unravelling of the mystery of bone-caverns, and said that bones 
washed or fallen into a fissure in a limestone-country might in 
process of time be discovered in caverns many miles distant. Mr. 
Pycroft next described the animals inhabiting these dark rivers — the 
blind and almost colourless Proteus, and the blind Crustacea and 
Fishes of the Adelsberg, with blind Spiders, Beetles, Crickets, 
and Rats. He next entered into the subject of the enormous 
caverns, hundreds of miles in extent, known to exist in the neigh- 
bourhood of volcanos — of their having communication by open 
channels with the waters of the ocean, and with those of fresh- 
water lakes and rivers. The ashes which overwhelmed Pompeii 
were proved by the microscope to be in great part composed of the 
siliceous diatoms which once lived in the neighbouring streams; 
and Humboldt states that he has seen the little fish Pimelodus 
Cyclopum thrown from apertures on the sides of the mountains of 
Quito living, though ejected with scalding water. 

Having shown that the rain, the rivers, and the seas all have 
communication with the interior of the earth, he next proceeded to 
discuss the use to which this free supply is put in the economy of 
nature. He showed that in crystallization, in chemical decompo- 
sition, and in all the chemical processes the earth's crust undergoes, 
water is absolutely necsseary ; that it is the bond of union between 
geological formations, without which each would be isolated and un- 
connected with all others not in immediate contact ; that water will 
penetrate to any depth, even until it reaches a level, the temperature 
of which is so high that the expansive power of the heat counter- 
b.ilances the gravitating power of the water; that there is at this 
level a zone in the crust of the earth, probably not of a very high 
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emperature, where the sedimentary rocks are * steam-baked ' (as 
Beete Jukes calls it) into crystalline, and all those metamorphoses 
ake place of which so much has lately been written. That this is 
n all probability a general phenomenon, is clear from the fact that 
n all parts of the world wherever an artesian well has been sunk 
•r a shaft driven, there is found a regular increase of heat as we 
lescend downwards : and that there does not appear any neces- 
ity for a very high temperature, is shown by the fact that we have 
>retty good proof that the temperature of boiling water continued 
o a long period is sufficient to produce very great change in the 
tructure of rocks. The hot springs far from volcanic regions, 
s those of Bath and the Clifford Lode in Cornwall, probably take 
heir rise from this level ; and when we consider that the waters in 
he earth have a never-ceasing circulation, that they are all in turn 
xposed to the oxygenation of the air to fit them for the purposes of 
irculation, that they are the agents by which oxygen is carried 
hrough every square foot of the earth's crust, that by their means 
11 the chemical changes are carried on, that by them the particles 
•f one rock are distributed to others, that by their means fresh 
growths on the coral islands are formed, — when we reflect that 
mormous quantities of nitrogen and carbonic acid are given off 
vith them in the gaseous form, that their chemical power is as- 
isted by an internal heat, it is impossible to resist the convic- 
ion, that the analogy between the waters under the earth and the 
ife ''lood of animals is very strong. He believed that this analogy 
lad been pointed out by Professor Ansted. Lastly, he concluded 
jy observing, that if we look at the rain as intended solely to fer- 
ilize the earth and supply the wants of animals, we take a very im- 
perfect view of the case ; we so look at it because we are not as 
ret able to grasp the whole plan of creation ; and when farmer John 
;alls at the vicarage hoping that * Master will be so well pleased as 
;o pray for rain,' he little thinks he is asking that the beautiful har- 
nony of those laws designed for the benefit of all should be broken 
ihrough for his supposed benefit — he knows not what he asks. 

Mr. Parfitt submitted some questions relative to the wearing away 
>f the sandstone cliffs just at the highwater line. 

Mr. D'Urban read * Some Notes on Land-Shells/ suggesting that 
Dossibly the Fluke or Distoma in Sheep may be derived from the 
nternal parasites of Helix virgata, which sheep greedily eat on 
some pastures. Mr. D' Urban also alluded to the occurrence of 
Cyclostoma elegans, Helix Ericetorum, and other Helices^ in a 
5emi -fossilized condition at the base of clay and chalk cliffs in 
Devonshire. 

Natural History Society op Glasgow. — The ordinary even- 
ing meeting of this Society was held on Oct. 25, in the library of 
A.nderson's University, Dr. John Scouler in the chair. Mr. David 
Robertson exhibited a specimen of Porcellidium fimhriatum^ of 
Claus, an Entomostracan new to Britain, and a number of speci- 
mens of Cuma Robertsoniy a species recently named by the Rev. 

VOL. I. — NO. VI. U 
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A. M. Norman in honour of its discoverer. These were taken ** 
Cumbrae. 

Mr. John Young having then taken the chair, Dr. Scouler i^^' 
troduced to the notice of the meeting two casts of the anci^^* 
crania found at Engis, in Belgium, and Neanderthal, in Germa^^J* 
These crania are interesting on account of the antiquity assigned ^ 
them, as well as from their remarkable conformation. Omittir*^' 
however, the question of their antiquity, he confined himself '^ 
instituting a comparison between them and an extensive series ^^ 
crania which he had on the table. The peculiarities of the Nea*^^' 
derthal cranium were shown to exist in other crania, although ib- ^ 
to the same degree ; and there was no ground for admitting that ^^ 
was anything but a genuine human cranium. With respect to i'9^^ 
degree of intellect which the owner of this peculiar skull possess^ ^' 
nothing could be inferred, as classification of the brains and nerv o^i-^ ^ 
system of animals would never give a scale of intelligence. L^ \' 
Scouler likewise exhibited a very interesting collection of fos^^^^ 
bones from Gibraltar. 

Glasgow Geological Society. — 1. The Introductory Lectu^ 
of the Winter Session of this Society was delivered October 
in the Hall of the Andersonian University, by Mr. Archib 
Geikie, F.R.S.E., F.G.S., the subject being, * The Origin of i 
present Scenery of Scotland.' Mr. Geikie stated that his obj 
was to analyse the scenery of the country and to trace its vario- ^^ 
features to their original cause. The chief bulk of the count 
mountain and valley, excepting some volcanic rocks here and the 
has been formed of strata deposited in the sea, raised up as d. 
land, and subsequently furrowed with greater and less channels 
drainage, the regularity of which suggests that some general u 
form agent has been at work, moulding the surface, and producing 
present configuration ; and they bear no evidence of violent cataclasn^^*'^^ 
either referable to the ups and downs of upheaval, or connected wB^**^ 
fissures and dislocations of the rocky mass. The mountain-gor^^^®^ 
among the peaks and precipices of the Highlands are but parts o^^^ * 

harmonious and uniform drainage-system, and, though occasional -^y» 

do not necessarily coincide with 'faults;' neither are the mountai^-^^'^" 
ridges themselves broken through where these ravines cut into th^^*^^^^ 
sides, as they would be if the gorges were due to cracks ; uor can ac^— '"^ 
drainage-system be supposed to be due to a system of fissures, ar 
more than the runlets of retiring tide-water on harbour-mud. 
* faults ' occur in numbers without the least relation to ravines ar 
valleys which cross them at every angle, though sometimes vail 
and fissures coincide, as in the great Glen of Scotland. Water 
excavate deep ravines in Boulder-clay in a short time; and in h 
rocks in longer time; and it is not by great convulsions, but by 
slow working of the forces still operating around us, that the sup 
ficial changes of the earth have taken place. The great hyd^ 
graphical basins, with their independent systems of drainage, 
only have been brought about by running water: an idea as ol 
the time of Hutton and Pla^Mr, bwt lost sight of until lately. 
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operations of the sea and rivers — the first producing planes of denu- 
dation, the latter removing material along their channels from the 
higher levels, with the concurring agencies of frost, ice, rain, and 
springs, were alluded to ; and as great agencies of waste, they were 
applied in the consideration of the three kinds of scenery in Scot- 
land; — that of the Highlands, that of the Southern Uplands, and 
that of the great Central Valley. Mr. Greikie explained that the 
Highlands have been at one time covered by a great sheet of Old 
Bed Sandstone conglomerate, which has been worn into, and even 
penetrated by, furrows and hollows, often down to the massive 
schists beneath, which come out in enormous undulations and rugged 
outcrops, often forcibly but wrongly suggesting themselves as the 
original features of the country. The wonderfully uniform level of 
the mountain-tops refers to a great plain of marine denudation sub- 
sequent to the formation of the Lower Old Red Sandstone, coincident 
"^ith a sinking of the land, and followed by upheaval and denudation 
^y running water and by great glaciers or an ice-sheet, during 
incalculably long periods of time. In the Southern Uplands the 
Upper Old Red Sandstone had been horizontally planed by the sea 
during either a rising or sinking of the land, and subsequently fur- 
J^o^ed by drainage-systems of running water and glaciation. In the 
Central Valley the hard rock-masses of igneous origin have resisted 
^o a great extent the denuding agencies, and thus modified what 
^ould otherwise have been conditions very similar to those seen in 
'he scenery of the other districts. 

2. At the monthly meeting of the Society, on November 10th, the 
^ev. H. W. Crosskey in the chair, Mr. Wunsch moved * That a stand- 
^g committee be appointed to collect information as to the relative 
^vel of the glacial shell-beds and the present sea-level ; also, to 
'Oncert measures for placing marks on various portions of the sea- 
liore and in river-beds, for the purpose of ascertaining whether any 
"ariations in the present relative level of sea and land are taking 
►lace, and also for the purpose of ascertaining at what rate sea- 
fcores are eroded and river-beds worn down ; and to take any other 
r^easures they may deem expedient for collecting data to serve as a 
►asis for future inquiries into recent geology.' This was agreed to. 

Messrs. John Young and James Thomson exhibited plates of three 
|)ecies of Chiton from the Carboniferous Limestone of Western 
•Scotland. Mr. Young pointed out the characters of each species, 
nd stated that two of them appear to be undescribed, and the other 
grees very closely in the form of the plate, and its granulated mark- 
ngjwith Chiton ^emwa<w*(De Koninck). He further stated that the 
emains of Chitons are very rare in British Carboniferous strata, 
laving been detected in England only within the last few years, and 
liat the three species then exhibited were the first that have been 
ecorded from Scotland, their localities being Craigen Glen, Campsie, 
^obroyston, near Glasgow, and the banks of the Avon near Strathaven. 
Vlr. Thomson also exhibited specimens of Camarophoria globulina, 
ILingula Thomsoni, and several species of EtUomosti^aca from the 
CDampbeltown Carboniferous Limestones, including examples of the 
genera Leperditia, Kirkhyay and Cythere. 

U 2 
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Mr. James Russell, of Chapelhall, near Airdrie, forwarded a set (f ^ 
Bpecimens of the lately discovered Coal Reptiles from the Airdri- 
Blackbands, including Anthracosaurus Russelli (Huxley), and om 
or two jaws with teeth, not yet described. 

The Chairman congratulated the Society on the interest an( 
value of the specimens exhibited. The discovery of Camarophorii 
globulina by Mr. Thomson is of importance as a connecting linl 
between the Carboniferous and Permian strata. The existence o^ - 
Chitons in palaeozoic strata a few years ago was dogmatically denied _ 
the discovery of at least three species in the Scotch Coal-field is ^^ 
rebuke to all dogmatic limitation of the range of special forms. Mor- - 
remarkable still are the wonderful discoveries of Reptilian remains ig — - 
Carboniferous strata, and especially those made by Mr. Russell. Th — 1« 
Reptiles of that age now known were not poor, small, feebly develope 
creatures, but powerful and highly organized. Within a few yeai 
the range in time of Reptiles has thus been extended from the Pei 
mian downwards — a lesson to geologists that they are only openii 
the first page of the book of nature; and that it is impossible 
generalize, with negative evidence, upon the range in time of ai 
class of Vertebrata. 

The Chairman exhibited some flint implements, found on t" 
Chalk Downs of Sussex, and a suite of Liassic fossils from Sk^^^^e 
containing thirteen species not given in previous lists,* namely : — 

Pteropema Pabbaensis, WrigMy 

MS, 
Cardinia Listen. 



Serpula, sp. 

Terebratula numismalis. 
Rhynchonella variabilis. 
Spiriferina Walcottii. 
Pecten acuticosta. 
P. comeus. 
P. sublsevis. 



Pleurotomaria acuticosta. 
Belemnites clavatus. 
Ammonites semicostatus. 
Am. multicostatus. 



A paper was read by Dr. Bryce, * On the Age of Certain Tr^^P 
rocks in the Neighbourhood of Glasgow.' After some introductcrg^^ 
observations on the relative and absolute age of rocks, and the 
points of contact yet obtained between geology and human histo 
the mode of determining the age of any bed in relation to th< 
adjoining was pointed out, both in the case of the Sedimentary a* — '^ 
the Igneous formations, and the sources of error to students brie^^* 
indicated. The paper now submitted had chiefly in view the age 
the trap-rocks of the Campsie district. Dr. Bryce had long regarc 
these as having been erupted after the Coal- period, and had descrit::^^^^^ 
them as of that age. His attention was lately recalled to the subj 
by finding that the Geologists of the Survey had laid these ro« 
down upon their maps as of Devonian age, — as erupted and spr« 
over the Old Red Sandstone of the Campsie Fells, before the dep< 
of the Coal- series against their southern sides. The arguments 
then brought forward on which this view is controverted. It 
shown that igneous rocks covering the beds known as the Balla-^ 
series, which are of intermediate age, extend continuously in un 



* Quart. Joum. Geol. Soc, vol. xiv. p. 26. 



Reports and Proceedings, 285 

broken sheets and streams over the Old Eed Sandstone, on one side, 
ind the Coal-series on the other, — that immense coulees of hasaltic 
:'ock, connected with the trap-masses of the hills, cut right into the 
Coal-measures, altering in a remarkable way all the beds along the 
places of contact, converting coal into coke, sandstones and shale 
nto quartz-rock, opal, jasper, or hornstone. Such a stream occurs 
n Corrie Glen, near Kilsyth; another crosses the west part of 
ZJraigmaddie Moor, throwing up the Coal-measures out of their usual 
position ; a third is that through which the great tunnel of the 
iVaterworks was carried, near Milngavie. Besides, the members of 
ihe Coal-series about Lennox town include conglomerates in which 
pebbles and lumps of the Old Red Sandstone occur, — in fact, this 
ionglomerate was derived from the waste mainly of the Old Red 
Sandstone formation ; and it is hardly conceivable that if trap-rock 
lad covered the Old Red then as now^ fragments of them should not 
36 found in those conglomerates, whereas no such trap-fragments 
lave ever been found. Dr. Bryce then adduced cases of the same 
cind from the opposite side of the district. On the Gleniffer Braes, 
ibout Johnstone and Kilbarchan, and round by Houston and Bishop- 
ion, igneous intrusive masses alter and upturn the coal, inverting the 
iip, and towards the borders run in upon the Old Red Sandstone, 
ivhile streams and sheets of trap, descending from the Old Red hills 
3f the coast-range, cross the frontier-line of the new formation, and 
Dass on to cover the outcrops of the Carboniferous strata. These 
acts making a clear case in favour of the view that all the trap- 
•ocks of the district in question are of one age — an age posterior to 
:he complete development of the Coal-series, Dr. Bryce expressed a 
-lope that the Geologists of the Survey would reconsider their opinion, 
ind pronounce in accordance with this evidence. He said the ques- 
tion was certainly not one of any practical value ; but it had an 
mportant bearing on physical geology. In conclusion, Dr. Bryce 
3ientioned several illustrative cases, one of which was especially in 
Doint. In the great promontory of Ben-More, opposite to the Mull 
Df Cantyre, a vast range of columnar greenstone rests on the Coal- 
Formation, altering the upper beds, and at the southern end of the 
precipice abuts at the same level against strata of white Chalk, 
which is altered to the state of a flaky saccharoid limestone, closely 
resembling Carrara marble, and showing no trace whatever of any 
PossU. Had it not been for the character of its contact with the 
Chalk, the trap would have been regarded as of a much greater age 
bhan really belongs to it. 

In a paper on a section near Inch-na-damff (Sutherland), the 
Chairman gave a general sketch of the Assynt district, with its 
succession of Fundamental Gneiss, Cambrian sandstone, and Lower 
[Silurian quartz-rocks and limestones. The particular section de- 
scribed involved a point in dispute between Sir R. Murchison and 
IProfessor Nicol, of Aberdeen, relating to the existence of an upper 
quartzite on the limestone. Mr. Crosskey's observations confirmed 
t,he view taken by Sir R. Murchison. The paper concluded with a 
x-eference to the discovery of forms of animal life in the lower half 
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of the Laurentian Gneiss of Canada. The oldest rock known in the 
British Islands is the Gneiss of Sutherland, and this is the equivalent 
of the Laurentian Gneiss of Canada. It follows, therefore, that the 
period of life commenced previous to the metamorphism of the whole 
of the Highland schists. The Chairman urged a renewed search for 
fossils in all the limestones connected with the schists of the West 
Highlands, and felt assured that, if found, they would prove to be 
Silurian. —J. F. 

Halifax Literary and Philosophical Society. — The annual 
report was presented on the 31st October. In the Geological 
department considerable interest continues to be taken by the mem- 
bers. The Museum of the Society contains an excellent and well 
arranged geological collection. That portion of it which illus- 
trates the geology of the district is (as all local collections should 
be) especially rich and valuable, and is rapidly increasing in extent, 
owing to the interest which is taken by the members in the cultiva- 
tion of this branch of scientific enquiry. During the past year 
several sections have been cut of the fossil found in the neighbour- 
hood, hitherto named Goniatites Inglisiy but which is now proved 
to be 2L Nautilus. — J. W. W. 

Liverpool Geological Society. — The last meeting of this 
Society was hold on the 8th of November, the President, Henry 
Duckworth, F.G.S., F.L.S., in the chair. After some preliminary 
business, the President, elected at the previous meeting, delivered 
his opening address. He reviewed the progress of the Society 
during the last session, and referred at length to several valuable 
communications that had been printed in the Report of the So- 
ciety's proceedings. In a general review of the state of geological 
science, he referred to the origin of granite, and more particularly 
to the breaks in the series of stratified rocks, both of which are 
subjects of great interest at the present time. 

The paper of the evening was then read by Mr. G. S. Worthy, 
* On the Section along the course of the Avon at Clifton,' illustrated 
by diagrams, and a numerous series of specimens of rocks and fossils, 
lucidly explained by the author, who resided several years at 
Bristol — G. H. M. 

Geological Society op London. — The following communications 
were read on November 9th : — 1. * Notes on the Geology of Jamaica; 
with Descriptions of new Species of Cretaceous, Eocene, and Mio- 
cene Corals.' By P. Martin Duncan, M.B., Sec.G.S., and G. P. 
Wall, Esq., F.G.S. The authors first referred to the Miocene age 
of the Corals that have hitherto been described from the West 
Indies, and then stated that in this paper conclusive evidence was 
brought forward, for the first time, of the existence, of an Eocene 
formation in Jamaica. They next noticed successively the litho- 
logical characters of the different members of the Jamaican fossili- 
ferous rocks, and then described two new species of Corals from the 
Lower Cretaceous beds, and six from the Miocene, besides giving 
notices of additional known forms from all the strata ; and the con- 
clusion waa drawn, that the fades of these Cretaceous Corals was 
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suggestive of a close alliance having existed between this fauna and 
that of Grosau in the Eastern Alps. The question of the existence 
of Lower Cretaceous strata in other West Indian Islands having been 
discussed, attention was drawn to the character of the Eocene Corals, 
as being confirmatory of the late Mr. Barrett's views on the existence 
of that formation in the island; and the paper was concluded by 
some additional remarks on the Miocene beds, and their probable 
correlation with those of Trinidad, Antigua, &c. 

2. * On the Correlation of the Irish Cretaceous Strata.' By Ralph 
Tate, Esq., F.G.S. The non-existence in Ireland of the formations 
between the Lower Lias and the Upper Greensand having been 
stated, Mr. Tate first showed that the Cretaceous formations occur- 
ring near Belfast are referable to the so-called Upper Greensand 
(* Hibernian Greensand' of the author) and to the Upper Chalk, the 
latter consisting chiefly of a * White Limestone ' with flints, and 
containing species known to occur in the Upper Chalk of Norwich 
and Meudon, with others allied to Maestricht forms. The basement- 
beds, forming lithologically a passage from the * Hibernian Green- 
sand,' are (1) chloritic limestone with Sponge-remains belonging 
to about thirty species, and (2) a calcareo-chloritic sandstone with 
three species of Echinoderms, the dominant form being Ananchytes 
gihbus. These passage-beds are only locally developed; and when 
they are absent the junction of the Greensand and the White Lime- 
stone is very abrupt. The Hibernian Greensand was considered by 
Mr. Tate to represent the Upper Greensand, the Chalk-marl, and the 
lower part of the Lower Chalk of England, and to be the miniature 
counterpart of D'Orbigny's £tage Cenomanien. It nowhere exceeds 
56 feet in thickness ; but it nevertheless contains the following 
beds : — (1) Chloritic sands and sandstones of Colin Glen, or the Zone 
oi Exogyra columba ; (2) Chloritic sandstones of Woodburn, or the 
Zone o£ Inoceramus Crispi?: (3) Yellow-sandstones and Marls with 
Chert, or the Zone of Ostrea carinata; and (4) Glauconltic sands, 
or the Zone of Exogyra conica. The author concluded by giving 
descriptions of several new species of fossils, chiefly from the 
* White Limestone ' and the Sponge-bearing-zone. 

3. * On the Recent Earthquake at St. Helena.' By Governor Sir 
C. Elliot, K.C.B. Communicated by the Colonial Secretary through 
Sir C.Lyell, Bart., F.R.S., F.G.S. This earthquake, which is stated 
to be the fourth that has occurred during the two centuries that we 
have been in the occupation of the Island, occurred at about 4^ 10™ 
on July 16th, and in this paper Sir C. Elliot described the nature of 
the shock attending it. — H. M. J. 

Notices op Geological Papers read before the British 

Association — continued. 

On the Lowbb Silurians of the South-east op CuiiBEBLAND and the Nobth- 
BAST op Westmorland. By Professor Harkness, F.K.S., F.G.S. 

THE area occupied by rocks appertaining to the Lower Silurian 
extends in a NNW. and SSE. course along the western margin 
of the Pennine chain for about fourteen miles. On their eastern side 
these rocks are flanked hy the upper beds of the Old R^d ^«u\!A^\«vi^ 
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and the Lower Carboniferous rocks ; and on their western margin 
they have usually the Pennine Fault bringing against them the 
Upper Permian strata. The greatest breadth of the Lower Silurian 
rocks, as exposed in the NE. of Westmorland and the SE. of Cum- 
berland, does not exceed 1^ miles. 

The contour of the country occupied by rocks of this age presents 
a strong contrast with the areas where the newer palaeozoic rocks 
occur, being composed of hills possessing a conical outline, of which 
the Pikes, Knock, Dufton, and Murton, are fine examples ; whilst the 
newer palaeozoic strata present a regular outline as seen in the Pennine 
Chain, or an undulating aspect as exhibited by the Permian group. 

The Lower Silurian rocks of this part of the North of England 
have an ENE. and WSW. strike ; and their prevailing dips are to- 
wards the SSE. In their more northerly extension, these rocks show 
strata belonging to the Skiddaw Slates ; and several bands of rocks 
of this age are exposed by flexures and denudations in this Lower 
Silurian area. These Skiddaw Slates have the mineral nature and cha- 
racteristic fossils of this series as represented in the Lake-country. 

To these succeed a thick mass, composed of greenstones, porphyries, 
and ash-beds, which have also their equivalents in the rocks over- 
lying the Skiddaw Slates, and which are known as the greenstones, 
porphyries, and ashes of the typical Lake-country. They are well 
seen in the NE. of Westmorland, in Knock and Dufton Pikes. Im- 
mediately south of Dufton Pike a totally different group of rocks makes 
its appearance. This consists of black flaggy shales full of fossils; 
and these flaggy shales are of such a nature as to mai^k them as the 
equivalents of rocks of the same nature, which are seen interbedded 
between porphyries and greenstones in the Arens and Arenigs in 
Wales, and also in the Snowdonian group. Upon these fossiliferous 
black shales, greenstones, porphyries, and ashes are also seen; and to 
the latter there succeeds a mass of dark-coloured limestone, which is 
worked at Keisley. The Keisley limestones are also fossiliferous ; 
and their position and fossil contents show their analogy to the Bala 
or Coniston Limestone. 

Immediately S. of the limestone at Keisley, the Skiddaw Slates 
are again seen, dipping NNW. or directly opposite to the Keisley 
limestone. They here form Murton Pike. The occurrence of a 
great W. and E. fault, probably of 10,000 feet throw, brings these 
lower rocks against the Coniston Limestones here. 

Another fault, having a NNW. and SSE. direction, also intersects 
the Lower Silurian of this part of the North of England, throwing 
them down towards the W. This, however, is comparatively slight j 
but it detaches a small area of Carboniferous strata, which in one 
locality lie on the west side of the older palaeozoic series from the 
great mass of limestone of the Pennine escarpment. 



On some New Forms of Olbnoed Tbelobites feom the Lo-wer Fossiliferous 
EocKS OF Wales. By J. W. Salter, Esq., A.L.S., F.Gr.S. 

THE grey rocks and black shales at the base of the Lower 
Lingula-flags, in which Mr. Salter discovered, two years ago, 
the great Paradoxides Davidis^ are being fully explored (with the 
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aid of a grant from the British Association), by Mr. Henry Hicks. 
His energetic work has already brought to light more than thirty 
species of fossils, most of them Trilobites. Some of these are quasi- 
embryonic forms, such as Microdiscus, which, like Agnostus, is a blind 
Trilobite without facial sutures ; but it has four body-rings, instead 
of two. There are also species of Conocoryphe and Agnostus^ both 
of them well-known genera, and others allied to Arionelltis of Bar- 
ran de ; all of them have a 'primordial' aspect. Among the new 
discoveries is a new genus, named Anopolenus ; a remarkable form, 
which at first seemed to have the head devoid of eyes and of any 
facial suture. Later observations, however, have discerned the cheeks, 
eyes, and head-spines in a most abnormal position, — placed far for- 
ward on the head, and so easily separable as to justify the previous 
belief in their entire absence. In order to find a parallel for this 
bizarre form, the author was obliged to describe a new Olenus, or 
rather SphcerophthalmuSy found by Mr. Turner, of Pauntley, in the 
Black Shales of Malvern. In this fossil the characters so much 
exaggerated in Anopolenus are less strongly pronounced ; and the 
new genus is thus connected with the older and better known forms 
of the OlenidcB (the most ancient Trilobite family, if we except 
Agnostus and its allies, which were probably coeval with them). It 
is worthy of remark, that in this earliest family ( Olenidce) the largest 
size attained by the group of Trilobites is reached ; the great 
Paradoxides Harlani being nearly 22 inches long. 

In reply to a question put by Mr. Pengelly, Mr. Salter stated that 
the exceptional blind species found in the latest formations known to 
contain Trilobites are degraded forms of the highest groups, namely, 
Phacops and Phillipsiay and that there is good evidence of a progres- 
sion in the development of the group from its commencement in the 
Cambrian to its extinction in the Coal-period. 



A Pbe-Cambrtan Island, at St. Davto's, Pembrokbshiee. By J. W. Salter, 

Esq., A.L.S., F.aS. 

HAVING been occupied for a fortnight this summer in searching 
(with Mr. H. Hicks) the Cambrian rocks of St. David's for 
the Glenoid Trilobites mentioned in the last paper, the author paid 
some attention to the relations of the central trap-rock of the district, 
which runs in a broad mass, a mile or two wide, from Llanreithan to 
the headland of St. David's, and is continued out to sea in Ramsey 
Island. As the purple rocks, sandstones, and slates of the whole 
Lower Cambrian division are thrown up at high angles, all but ver- 
tical, on either flank of this mass, which forms the axis of the whole 
country, there is no difficulty in studying its behaviour in contact 
with the Cambrians. If it were an intrusive trap of later date, it 
Would penetrate them here and there, or at least alter them at the 
point of contact, as the neighbouring granite of Brawdy and Roch 
actually does. Gn the contrary, wherever the boundary can be seen, 
steatitic and felspathic schist unaltered, and beds of thick con- 
glomerate, mark the line, and are often very conspicuous. These 
conglomerates — of quartz-rock, jasper, felstone, &c. — may or may 
not ^"ve been derived from the immediate neighboutKood., TVv's^ 
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are traceable along the south and north sides of the trap-region, and 
are followed by sandstones of various degrees of coarseness, but 
indicating by the ripple-mark, as well as the coarse material, that 
they were accumulated in shallow water ; and, as we know that 
pebbles, often as large as swan's eggs, are not carried far out to sea, 
but mark either a submarine shoal or a coast-line, we are compelled 
to assign them to a source near at hand. The upper beds of the 
Lower Cambrian formation are finer-grained and lighter-coloured, 
and pass insensibly into gret/ and then into thin black beds of the 
Lingula-flags, with trappean ashes and lava-flows, — the great Upper 
Cambrian formation. 

Comparing this order of things with what occurs in North Wales, 
one is struck with the wonderful similarity in the two regions; 
coarse conglomerate and purple shale, red sandstones, and then grey 
rocks, passing into black, deep-water shales^ Crossing the channel, 
it is the same ; the Lower Cambrian rocks of Wicklow give evidence 
of accumulation in shallow water; and Sir R. L Murchison has 
shown us exactly the same thing, even exaggerated, in the con- 
glomerates of north-western Scotland ; but these rest directly on the 
old Laurentian rocks, from which they seem to have been derived. 
The Hebrides and the west coast of Sutherland were land or shallow 
water when the Cambrian pebble-beds were formed around them. 
We do not know the land which supplied the pebble-bands and sand- 
stones of North Wales and Shropshire ; but the researches of Dr. 
H. B. HoU have shown us that the Malvern Hills were a low reef of 
rocks at this time ; and everything points to a shallow sea, studded 
with islets and reefs, as the condition of things which existed in our 
area, probably also in Normandy and the Channel Islands, at this 
time. Again, the old Laurentian gneiss is remarkable for its sjenitic 
character. Syenite is common ; true granite is comparatively rare 
in these old rocks. This is the case in Canada, where they are best 
seen. Dr. Holl has shown it to be the case at Malvern, and hence 
we should look for it in Wales. The mass of igneous rock, which 
forms the back bone of the St. David's peninsula, and which sup- 
ports, without penetrating them, the shallow-water accumulations of 
the older Cambrian around it, is syenitic in character. The quartz- 
veins penetrating it may well have supplied the pebbles ; and the 
felspathic matter was the origin of the softer schists of the rocks 
which lie around it. That there was shallow water, with rocky 
ground close by, is evident; and in the absence of any evidence to 
the contrary, the author suggests that the syenitic trap of St. David's 
is a part of the old pre-Cambrian land. As he did not visit Ramsey 
Island the evidence is incomplete. It will be necessary to see 
whether the Cambrians there are affected by the trap, or lie upon it 
unaltered, as he believes is the case with those of St. David's. 



On the Whitb Lias of Dorsetshire. By Dr. Wright, F.E.S.E., F.G.S. 

THE author first gave a sketch of the Lias formation as displayed 
in the grand coast-section between Down Cliffs and Pinney 
Bay, on the coast of Dorset, in which all the different beds of the 
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Upper, Middle, and Lower Lias rise in succession from the shore 
into the cliff at a very low angle. Near the base of the series, and 
underlying the grey limestone beds containing Ammonites Bucklandi, 
Lima gigantea, and Gryphcea incurva, is a series of light-coloured 
Limestones and shales, which at Pinney Bay are well seen in the 
coast-section, and inland are equally well exposed in the quarries at 
TJp-Lyme and near Axminster. These are the beds which were 
called * White Lias' by Buckland, De la Beche, Conybeare, and 
others. Now, if that term was to be retained, we must give a more 
correct definition of it than hitherto, seeing that the series included 
light-coloured limestones belonging to two distinct zones of life. In 
the upper half we have 20 feet of limestones and shales, containing 
Ammonites planorbis and its varieties, Am, Johnstoni and Am. torus^ 
with small Lima punctata ; and in the lower beds of this upper half, 
Ostrea liassica, Modiola minima^ Cidaris Edwardsii^ Hemipedina 
Sechei, H» Bowerbankiiy and, in fact, nearly all the species that cha- 
racterize the zone of Ammonites planorbis : with these moUusca are 
associated the bones of Ichthyosaurus and Plesiosaurus, The bottom 
bed of this zone consists of a light-coloured limestone, known as the 

* Anvil-ledge ;' the marl resting upon it contains Ostrea liassica, 
Jdodiola minima, and Pullastra (Axinus) arenicola ; the latter shell 
the author had not found in any higher bed, although it occurs 
abundantly in many of the beds of the lower half of the series. The 

* Anvil-bed' may bo therefore regarded as near the boundary between 
the under and upper divisions of the White Lias : below it are rubbly 
beds of limestone, with marly partings and concretionary bands, 
followed by laminated beds of fine cream-coloured limestone, splitting 
into thin layers, underlain by compact, concretionary, cream-coloured 
limestone, breaking up into cuboidal fragments when struck with 
the hammer : below these come nodular masses, forming a bed four 
feet thick, resting upon a band of the ' Landscape-stone,' or true 

* Gotham marble,' nine inches thick. The series of limestones 
lying between * Anvil-ledge ' and the ' Gotham marble,' inclusive, 
is from 18 to 20 feet thick. The fossils contained therein are chiefly 
small Gonchifera in the state of moulds. Dr. Wright had collected 
Modiola, Lima, Cardium, Avicula, Axinus, Monotis, and Pecten, 
from the rubbly beds beneath * Anvil-ledge,' both at Up-Lyme and 
Pinney Bay ; but the imperfect state of the moulds rendered the 
determination of the species impossible. The * Gotham marble ' over- 
lies a greenish shale, resling upon another bed of white limestone. 
Below this is a nodular band, resting on a thick bed of hard grey 
shale ; and underneath are greenish marls, overlying a thin band of 
light -coloured concretionary limestone, containing Estheria minuta. 
Below this characteristic band are six or eight beds of greenish 
marls and dark shales, containing very good specimens of Pecten 

Valoniensis, Cardium Bhceticum, Avicula contorta, Axinus (Pul' 
lastra) arenicola, and Placunopsis, All the beds from the * Gotham 
marble ' downwards, to the east of the fault at Pinney Bay, must be 
followed out at low ebb during spring-tides. The same strata may 
be seen in the cliff at Gharton, and at Gulverhole Point, where the 
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Black Shales are associated with the Bone-bed^ which is well de- 
veloped at the latter place. 

From the foregoing observations, the author concludes that the 
upper half of the White Lias of Dorset appertains to the zone of 
Ammonites planorbis (Lower Lias); the lower half, to the zone of 
the Avicula-contorta-beds, or Upper Trias. The Ammonites-planorbis- 
beds are very similar to the beds of the same zone in Warwickshire, 
Somersetshire, and Gloucestershire, — with this difference, that they 
consist of light-coloured limestones and clays. The Avicula-contorta- 
series differs, however, in having a considerable thickness of cream- 
coloured concretionary limestone in the upper part, instead of the 
laminated clays which this zone contains in its upper part in 
Gloucestershire, Somersetshire, and Glamorganshire. 



On the Genus Ptebaspis. By E. Eay Linkester, Esq. 

nPHE author commenced with the history and literature of the 
-*- genus, remarking that little had been hitherto published that 
tended to give very definite notions of the various species, whilst 
the genus Cephalaspis, on the other hand, had received considerable 
attention from Sir Piiilip Egerton. Professor Huxley had intended 
to work out the species of Pteraspis, and had accumulated a great 
number of specimens for the purpose ; but, after publishing a very 
accurate restoration of the Pteraspis rostrata, he had let the matter 
drop, and had now very kindly lent all his material to the author. 
Mr. Lankester then described at some length the affinities of, and 
differences between, Cephalaspis and Pteraspis, remarking that in 
both the shield was an ossification of merely dermal tissue, and 
showed very remarkable characters; in Pteraspis presenting a 
structure which was without parallel in the animal kingdom, and 
which had been very admirably described by Professor Huxley. He 
then proceeded to show that this peculiar form of ossification in 
Pteraspis is accompanied by a peculiar form of suture; the plates, 
which, connected together, form the head-plate, being not joined by 
interlocking sutures, as in Coccosteus and others, but anchylosed. He 
proposed to divide the present genus Pteraspis into three — Pteras- 
pis, CyathaspiSy and Scaphaspis, — distinguished by the following 
characters, and containing the species here enumerated : — 

Pteraspis, — Shield composed of seven anchylosed, hut distinct, pieces; 

namely, a central disc, a prolonged rostrum, two orbital 
plates, two lateral ^ comua,' and a posterior spine. 
Species — Ft. rostrata, Ag. j Pt, Crouchii, Salter MS. 

Ctathaspis. — Shield composed of four distinct pieces or plates ; namely, a 

central disc, a short rostrum, and two lateral comua ; spine 
reduced to a mere point. 
Species — Cy. Banksii, Huxl. and Salt.; Cy. Symondsit, sp. n. 

ScAPHASPis. — No distinct pieces recognizable in the large oval head-plate 

spine represented by the acute termination of the disc. 
Species — Sc.Lewisii, Ag.; Sc. Lloydii,Ag.; Sc, truneata, Huxl. and Salt; 

Sc. LudensiSy Salter. 

The characters of the Pteraspis Crouchii, an undescribed species 
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with a very long snout, were then given ; and Cyathaspis Symondsiiy 
a new species found in the Cornstones of Herefordshire, and named 
by the author after the Rev. W. Symonds, of Pendock, was charac- 
terized. 

On the OcXnjBBENCB OP FiSH-BEMAINS IN THE OlD ReD SanDSTONB OF PoETISHEAD, 

NEAB Bristol. BjW. H. Baily, Esq., F.L.S., F.G.S., Palaeontologist of the Geol. 
Surv., Ireland. 

THE headland to the north of Woodhill Bay consists of a steep 
ridge of the Carboniferous Limestone (lower part ?), dipping at 
about 60° to the NNE., and fossiliferous. The lower beds, of a pink 
colour, and full of Crinoidal joints and Corals, appear for a short 
listance at the northern extremity of the bay. The shores of the 
>ay beyond this become flat for about a quarter of a mile, and are 
covered with shingle, principally derived from the Old Red Sand- 
stone cliffs, which commence a little beyond Beach Cottage, con- 
inuing with tolerable uniformity to a distance of a little more than 
eleven chains, the greatest elevation being thirty-four feet. The 
ground above this, however, which forms the commencement of 
Portisbead Down, rises to a much greater height, its highest point, 
Clear Down Farm, as shown on Mr. Sanders's map, being 364 feet. 
The section exposed consists of alternations of deep-red, micaceous, 
Qaggy beds, of various thicknesses, with shales and compact sand- 
stones, the sandstone predominating, and sometimes becoming con- 
glomeratic : the dip, near the cottage, is about 20° S. This tract of 
Old Red Sandstone, as shown by the maps, extends along the coast, 
to the SW., for about four miles, appearing occasionally on the beach, 
and sometimes covered by the Dolomitic Conglomerate, once thought 
to be Permian, but now recognized as a member of the New Red 
Sandstone. Fish-remains occur both in the conglomerate and mica- 
ceous flags. Specimens have been obtained by the Rev. B. Blenkiron 
from the loose shingle of the beach, one of them being evidently 
from a conglomerate, the other from the micaceous flags. Mr. Baily 
obtained a scale of Uolopti/chiusy two years since, from the base of a 
conglomerate in the cliff. At a recent visit he found scales of what 
he believes to be the same species of Fish, associated with Plant- 
remains, also in situ, in the micaceous flags which appear on the 
beach at a little below high-water mark. A peculiar bone on one of 
these slabs probably belonged to the head ; with it is a scale of 
Holoptychius nobilissimus. On the other slab is a scale probably of 
Glypiolepis elegans, and another fragment having a structure like 
Bothriolepis or Asterolepis, The occurrence of these fish, which 
Agassiz includes in his Coelacanth division — a division which, as he 
observes, takes the place, in the Old Red Sandstone, of the Ganoids, 
which more especially characterize the Carboniferous epoch — may 
serve, Mr. Baily suggested, to point out the relations of the beds in 
which they occur with those of Scotland, described by Sir R. Mur- 
chison as the conglomerates of Scat-Craig, which, he observes, may 
be referred to strata of a rather younger age than the lowest fish-beds 
of Lethen Bar, Clune, &c., or the Caithness strata in which we first 
meet with the Holoptychius nobilissimus. 
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On the Pterodactyle, as Evidence of a new Sub-class of Vebtebeata 
(Saurornia). By Harry Sebley, F.G.S., of the Woodwardian Musemn, Cam- 
bridge. 

^HE author described the basi-occipital, basi- temporal, basi- 
-■- sphenoid, ex-occipital, supra-occipital, parietal, alisphenoid, 
squamosal, petrosal, quadrate, quadrato-jugal, orbito-ethmo-spbenoid, 
vomer, os articulare, proximal end of the lower jaw, the pre- 
maxillary, maxillary, and dentary bones of the head : and all the 
characters concurred in suggesting that, but for the teeth, there is 
nothing to distinguish the Pterodactyle from a Bird. It approached 
most nearly to the common Cock. The pectoral arch was also de- 
scribed, and the furcula shown to be attached to the radial processes 
of the humeri. The author then went through the comparative 
osteology of the remainder of the skeleton, and showed that it 
supported the conclusion from the skull. 

The writings of Buckland, Owen, Huxley, Cuvier,Von Meyer, Gold- 
fuss, Wagner, Quenstedt, and others, were then reviewed, and shown 
to contain nothing which really supported the hypothesis that Ptero- 
dactyles were Reptiles. The Sauropsida were therefore divided 
into three sections, — Aves, Saurornia, and Reptilia ; — the Saurornia 
being Birds with teeth ; with peculiar wings ; tarsus and meta- 
tarsus separate ; and reptilian types of vertebrae, like the fossil Birds 
Pelagornis and Palceocolymbiis of the Upper Greensand. 

Mr. Seeley then described as new species, Pterodactylus Huxleyi, 
Pt, machcBrorhynchuSy Pt, Hopkinsi, PL Oweni, and Pt, ( ?) Carteri ; 
completed the descriptions of Professor Owen's species. Pi. Sedg- 
wicki, PL Fittoniy PL Woodwardiy and Pt. simus; and identified 
PL Cuvieri; thus adding six : so that now there are ten species from 
the Upper Greensand; one, PL Cuvieri, being common to the Green- 
sand and Chalk. 

[^As the Monograph of the Saurornia and Aves from the Green- 
sand is ready for publication, Mr. Seeley would be glad if gentlemen 
having specimens of Pterodactyles or Birds would favour him by 
communicating the nature of their fossils.] 
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' PR^GLACIAL ' AND GLACIAL DRIFT. 
To the Editors of the Geological Magazine. 

Gentlemen, — Would your correspondent Mr. Kinahan be so kind 
as to state his reasons for supposing that the gravelly drift under- 
lying the Boulder-clay, is * the drift of the country before the Glacial 
Period ? ' 

I believe that wherever there is a sufficiently thick remnant of 
Glacial Drift, it will be found to consist of three divisions : — Firstly^ 
a bed of clean sand and shingle, containing Glacial Shells and some 
transported materials ; but not such a large number of Erratics as 
the true Boulder-clay ; secondly^ true Boulder-clay with Glacial 
Shells, and generally, though not m^^TVAbly, transported blocks ; 
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thirdly^ a bed of clean sand and gravel underlying the clay, and 
containing similar shells and a few boulders, exactly like the top bed. 

This three-fold division is, of course, not invariable ; as sometime 
one or two of the members may be absent and the true Boulder-clay, 
or the Upper Gravel, may rest on the fundamental rock. It is, 
however, well developed in the Severn-valley above Ironbridge, 
where each bed in consecutive superposition attains a thickness of 
60 or 70 feet. The middle bed, or Boulder-clay proper, although 
very various in its composition, does not graduate into either the top 
or bottom gravel, but can be defined to a few inches. The Shells, 
however, of the whole range, including the underlying gravel, are 
precisely identical ; and their general series indicate a cold climate. 

It would be interesting to know whether the gravelly drift of 
Ireland, underlying the Boulder-clay, is merely this bottom-bed of 
gravel or whether its fossil fauna gives evidence of its deposition 
before the Glacial Period; also whether there is any marked 
absence of the glacial striations which have been noticed where the 
Boulder-clay proper rests immediately on a hard fundamental rock. 

I think it will be found that the Moel-Tryfaen gravels, the shells 
of which are still more decidedly Arctic than those of the Severn- 
valley drifts, probably preceded the true Boulder-clay in deposition ; 
as they are covered up with a tough clayey deposit containing 
transported materials, many of which occur as large blocks weighing 
several hundredweights. This top bed is noticed, in the * Supple- 
ment ' to ^ The Antiquity of Man,' as being only 1 foot 9 inches 
thick ; but since the visit made to Moel-Tryfaen by Sir C. Lyell and 
Mr. Symonds in 1863, the operations of the Alexandra Slate Com- 
pany have exposed it to a thickness of from 6 to 15 feet. It has a 
very irregular, though well defined, junction with the underlying 
sand-beds. It contains many more large blocks than the sand, and 
closely resembles in appearance much of the Boulder-clay of the 
Severn- valley. In addition to the species recorded by Mr. Darbishire 
Mr. Gwyn Jeffreys has determined the following from among a number 
of fragments that I collected from the sand-bed at Moel-Tryfaen, — 
Tapes virginea, Trophon BarvicenBe, Cardium fasciatum, and 
Malanus crenatus, 

A few weeks ago I obtained, between Coddenham and Crowfield 
in Suffolk, a number of fragments of shells from the outcrop of a 
"bed of clean gravel, which at the latter place is overlain by 60 feet 
of Boulder-clay ; but none of them differed from what occur 
throughout the Glacial Drift of this (Severn-valley) district. 

Whilst on the subject of the Glacial Period, it may be worth 
^while recording the existence of an unusually large transported 
"block of grey granite in a pond at the back of Hodnet Hall near 
Iklarket-Drayton in this county (Shropshire). It measures 8 feet 
in length, 6J feet in width, and from 5 to 6 feet in thickness ; it is of 
a rounded form and must weigh from 6 to 8 tons. Tlie country in 
"the neighbourhood is thickly strewn with blocks of granite and 
greenstone ; but none of them at all approach the block at Hod- 
net in size ; indeed it is much larger than any transported block I 
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